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HOW TO USE THIS SOIL SURVEY 


ie SOIL SURVEY contains information 
that can be applied in managing farms and 
ranches; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


All the soils of Hidalgo County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol is inside the area 
if there is enough room; otherwise, it is outside 
and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the county in alphabetic order by map symbol 
and gives the capability classification of each. 
It also shows the page where each soil is de- 
scribed and the page for the irrigated capability 
unit, range site, and wildlife habitat group in 
which the soil has been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 


overlay over the soil map and colored to show 
soils that have the same limitation or suitability. 
For example, soils that have a slight limitation 
for a given use can be colored green, those with 
a moderate limitation can be colored yellow, 
ay those with a severe limitation can be colored 
red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the discus- 
sions of the range sites and capability units. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Ranchers and others can find, under “Range 
Management,” groupings of the soils according 
to their suitability for range, and also the names 
of many of the plants that grow on each range 
site. 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables that 
contain test data, estimates of soil properties, 
and information about soil features that affect 
engines practices. 

cientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the 
Soils.” 

Newcomers in Hidalgo County may be es- 
pecially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They may also be interested in the in- 
formation about the county given in the section 
“General Nature of the County.” 


Cover: Typical landscape of the Sonoita-Yturbide-Hap 
association. Pyramid Mountains are in background. 
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SOIL SURVEY OF HIDALGO COUNTY, NEW MEXICO 


BY DELLON N. COX, SOIL CONSERVATION SERVICE 
SOILS SURVEYED BY DELLON N. COX, TERRY E. HILLEY, AND RAYMOND E. NEHER, SOIL CONSERVATION SERVICE ! 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE AND FOREST SERVICE, IN COOPERA- 
TION WITH THE NEW MEXICO AGRICULTURAL EXPERIMENT STATION 


IDALGO COUNTY is in the southwest corner of 
New Mexico (fig. 1). It contains 2,206,080 acres, or 
3,447 square miles. 
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Stete Agrioultural Exporiment Steti-+ 
Figure 1—Location of Hidalgo County in New Mexico. 
The county is in the Southern Rocky Mountains geo- 


graphic area, The clevation generally is between 4,000 and 
5,000 feet. About one-third of the county is made up of 


hills and mountains. Most of these are acid igneous geo- 
logical formations of the Tertiary Period, but a few areas 
of limestone are included. Most of the mountain peaks are 
more than 6,000 feet in elevation. The Big Hatchet Peak 
and the Animas Peak, about 8,500 feet in elevation, are the 
highest peaks and are well-known landmarks. Parts of the 
Coronado and Gila National Forests are in Hidalgo 
County. 

Nearly two-thirds of the county is made up of valley fill 
that forms broad upland plains between. the mountain 
ranges. About one-tenth of the county is made up of sedi- 
ments that were deposited by streams and lakes during 
the Pleistocene Period or at a more recent time. 

The population of Hidalgo County was about 4,800 in 
1960. Lordsburg, the county seat, had a population of 
3,436. Ranches occupy about 98.5 percent of the total land 
area, and irrigated farms occupy about 1.5 percent. The 
county is rich in minerals, and some heavy metals are 
mined, Copper is the main metal mined, but manganese, 
zine, and lead are also mined. The principal mining area is 
in the Pyramid Mountains near Lordsburg. 

The chief products of the county are beef cattle, cotton, 
grain sorghum, barley, alfalfa, and beans, Some vege- 
tables are grown and marketed locally. 

Hidalgo County is in three Soil and Water Conserva- 
tion Districts. The Animas Valley and Virden Valley 
Soil and Water Conservation Districts are assisted by the 
Lordsburg Work Unit of the Soil Conservation Service 
at Lordsburg. A. small part of the Grant Soil and Water 
Conservation District occurs in Hidalgo County. It is 
assisted by the Silver City Work Unit of the Soil Con- 
servation Service in Silver City, New Mexico. 


How This Soil Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Hidalgo County, where they are located, and 
how they can be used. The soil scientists went into the, 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 
crops, the kinds of reck, and many facts about the soils. 


>Other soil scientists who contributed to the fieldwork were 
Jess C. Kertr, JR. DANA R. GRAnvTiTAM, and ABE STEVENSON, Soil 
Conservation Service, and L. D. WHeecer, Jr., Forest. Service. 


1 


2 SOIL SURVEY 


They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide 
uniform procedures. The soa! series and the soil phase 
(7) # are the categories of soil classification most used in 
a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a. soil of 
that series was first observed and mapped. Gila and 
Glendale, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed Jandscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil serics is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Mohave sandy clay loam, 0 to 1 per- 
cent slopes, is one of several phases within the Mohave 
series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These pho- 
tographs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries accu- 
rately. The soil map in the back of this publication was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping unit 
is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Three 
such kinds of mapping units are shown on the soil map 
of Hidalgo County: soil complexes, soil associations, and 
undifferentiated groups. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Hach area of a com- 
plex contains some of each of the two or more dominant 
goils, and the pattern and relative proportions are about 
the same in all aveas. The name of a soll complex con- 
sists of the names of the dominant soils, joined by a 
hyphen. Glendale-Arizo complex is an example. 

A. soil association is made up of adjacent soils that 
oceur as areas large enough to be shown individually on 


?Ttalic numbers in parentheses refer to Literature Cited, page 


the soil map but are shown as one unit because the time 
and effort of delineating them separately cannot be justi- 
fied. There is a considerable degree of uniformity in pat- 
tern and relative extent of the dominant soils, but the 
soils may differ greatly one from another. The name of 
an association consists of the names of the dominant soils, 
joined by a hyphen. Forrest-Stellar association is an ex- 
ample. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of an undifferentiated 
group consists of the names of the dominant soils, joined 
by “and.” Mimbres and Glendale loams is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Rough broken land is a land type in Hidalgo 
County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in such a way as to be readily useful to differ- 
ent groups of users, among them farmers, managers of 
woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then adjust 
the groups according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect. up-to-date knowledge of the soils and their be- 
havior under present methods of use and management. 


Soil Survey Intensities 


The soils in Hidalgo County were mapped at two 
different intensities, high and low (fig. 2). In the high- 
intensity survey, where detailed information was needed, 
the mapping was done in considerable detail. In the low- 
intensity survey, which is maiily rangeland, the need 
for detail was less and the mapping was more general- 
ized. 

To distinguish between the two intensities of mapping, 
the “Guide to Mapping Units” is divided into two sec- 
tions, one for the soils that were mapped in the high- 
intensity survey and one for the soils that were mapped 
in the low-intensity survey. 


HIDALGO COUNTY, NEW MEXICO 


LEGEND 


High- intensity mapping area 


Low- intensity mapping area 


N 


20 2 4 gt mes 


SCALE IN MILES 


r | 

2 

8. 

° 

tT tT 

26 26 

s. é : s 

a, a GY. = y 

N x 

27 YL: ‘ a7 

, WLLL 
T. 
2a 7 
s 

2 

rT 
re 
s. 
rt oO 
30 
8. 
- Oo 
T 
u 
s — 
1 
3 
3 
— WwW 
33 
2 2 
7 
34 


M 2 x { G 0 


Figure 2.—Soil survey intensities in Hidalgo County. 
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The type of soil symbol used on the soil maps at the 
back of this survey indicates the level of mapping inten- 
sity. In the high-intensity survey, a capital and lower case 
letter are used in each soil symbol. In the low-intensity 
survey, both letters in the symbol are capitals. 


General Soil Map 


The general soil map at the back of this pubheation 
shows the soil associations in Hidalgo County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils for which it is named, and at least one minor 
soil. The soils in one association may occur in another, 
but in a different pattern. The areas of the associations 
conform generally to the topography in the county (fig. 
3). 

A map showing soil associations is useful to people 
who want a general idea of the soils in an area, who want 
to compare different parts of an area, or who want to 
know the location of large tracts that are suitable for a 
certain kind of farming or other land use. Such a map 
is not generally suitable for planning management, be- 
cause the soils in any one association ordinarily differ in 
slope, depth, stoniness, drainage, and other characteris- 
tics that affect management. 

The eight soil associations in Hidalgo County are dis- 
cussed in the following paragraphs. 


1. Eba-Cloverdale-Eicks association 
Deep, fine-textured, nearly level to strongly sloping soils 
on. old alluvial fans 


This association consists of well-drained soils that 
formed in old valley fill on old alluvial fans. It is in the 
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Upper Animas Valley. Parent rocks are mixed but are 
mainly acid and igneous. Slopes are 0 to 15 percent. 
Vegetation consists of short and mid grasses, Mormon-tea, 
and mesquite. Elevation ranges from 4,200 to 6,000 fect. 
Average annual air temperature is 56° to 62° F. Average 
annual precipitation is 10 to 17 inches. The frost-free 
season is 160 to 215 days. 

This association makes up 8 percent of the county. Kba 
soils make up about 55 percent of the association, Clover- 
dale soils about 15 percent, and Hicks soils about 10 per- 
cent. Anamite, Forrest, and Stellar soils make up the re- 
maining 20 percent. 

Typically, Eba soils have a reddish-brown very grav- 
elly loam and very gravelly clay loam surface layer and 
a reddish-brown and red very gravelly clay subsoil. The 
substratum is pink, weakly cemented caliche of very 
gravelly light clay loam texture. The substratum restricts 
most plant roots. Cloverdale soils have a dark grayish- 
brown clay loam surface layer and a very dark grayish- 
brown and dark grayish-brown clay subsoil. The sub- 
stratum is mixed reddish-brown, light reddish-brown, and 
light-gray gravelly clay. Eicks soils have a thick, dark 
grayish-brown loam and gravelly sandy clay loam sur- 
face layer and a dark grayish-brown gravelly clay sub- 
soil. The substratum is grayish-brown very gravelly loam 
and very gravelly clay loam. 
ae association is used for range, wildlife, and water- 
shed. 


2. Verhalen-Glendale-Mimbres association 


Deep, moderately fine textured and fine teatured, nearly 
level to gently sloping soils on alluvial bottoms 


This association consists of well drained and moder- 
ately well drained soils that formed in mixed alluvium 
of various textures. The Verhalen soils are mainly in the 
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Figure 3.—Diagram showing relationship of several soil associations and the topography in Hidalgo County. 
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Hachita and Lordsburg Valleys. Glendale and Mimbres 
soils are mainly in the San Simon Valley. Glendale soils 
also are in the Virden Valley (fig. 4). Some areas of 
these soils are subject to occasional flooding. Slopes are 
0 to 3 percent. Vegetation consists of short and mid 
grasses and mesquite. Elevation ranges from 3,700 to 
5,000 feet. Average annual air temperature is 59° to 62° 
I, Average annual precipitation is 9 to 11 inches. The 
frost-free season is 180 to 210 days. 

This association makes up about 1 percent of the coun- 
ty. Verhalen soils make up about 35 percent of the asso- 
ciation, Glendale soils about 30 percent, and Mimbres 
soils about 25 percent. Grabe, Comoro, and Pima soils 
make up the remaining 10 percent. 

Typically, Verhalen soils have a pinkish-gray and 
brown silty clay loam and clay loam surface layer. The 
next layers ave brown clay and pinkish-gray silty clay. 
The substratum is pinkish-gray, light brownish-gray, and 
brown silty clay, clay loam, and silt loam. Glendale soils 
have a light brownish-gray silty clay loam surface layer, 
The substratum is light brownish-gray clay loam and 
very pale brown, stratified silty clay loam and silt loam. 
Mimbres soils have a pale-brown silty clay loam surface 
Jayer and a light-brown and brown clay loam subsoil. The 
substratum is pinkish-gray, brown, and pale-brown loam, 
sandy clay loam, and clay loam. 

This association is used for irrigated cropland, range, 
wildlife, and watershed. Most of the irrigated acreage, 
about 3,000 acres, is in the Virden Valley, where cotton, 
corn, and alfalfa are grown. 


3. Mohave-Stellar-Forrest association 


Deep, moderately fine textured and fine teatured, nearly 
level to gently sloping soils on old alluvial fans 


This association consists of well-drained soils that 
formed in old valley fill from mixed igneous rocks. It is 
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in the major valleys between mountains, primarily on old 
alluvial fans. Slopes are 0 to 5 percent. Vegetation con- 
sists of short and mid grasses, Mormon-tea, yucca, and 
mesquite. Klevation ranges from 8,700 to 6,000 fect. 
Average annual air temperature is 57° to 62° F. Aver 
annual precipitation is 9 to 14 inches. The frost-free sea- 
son is 160 to 215 days. 

This association makes up 26 percent of the county. 
Mohave soils make up about 30 percent of the association, 
Stellar soils about 20 percent, and Forrest soils about 15 
percent. Berino, Jal, Pintura, Nickel, Karro, and Eba 
soils make up the remaining 35 percent. 

Typically, Mohave soils have a reddish-brown sandy 
clay loam surface layer and a reddish-brown and light 
reddish-brown sandy clay loam and clay loam subsoil. 
The substratum is light reddish-brown gravelly sandy 
loam. Stellar soils have a pinkish-gray sandy clay loam 
surface layer and a reddish-brown clay loam and light 
reddish-brown loam subsoil. The substratum is pink grav- 
elly clay loam. Forrest soils have a reddish-brown grav- 
elly loam surface layer. The subsoil is reddish-brown and 
recdl gravelly heavy clay loam and gravelly clay in the 
upper part and red very gravelly heavy clay loam, high 
in lime, in the lower part. 

This association is used for irrigated cropland, range, 
wildlife, and watershed. Although the largest areas of 
potential irrigated cropland in the county are in this 
association, only a small percentage is used for this pur- 
pose. 


4. Graham association 


Shallow and very shallow, fine-tertured, gently sloping 
to steep, stony soils and rock outcrops on upland basalt 
flows 


This association consists of well-drained soils that 
formed in material weathered from basalt bedrock on old 
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Figure 4.—Typical landscape of Verhalen-Glendale-Mimbres Sanointion in the Virden Valley. Rough broken land is in foreground and 
ackground. 
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flows. These soils are mainly in the Animas Valley near 
Animas. Slopes are 0 to 45 percent. Vegetation consists 
of short and mid grasses and creosotebush. Elevation 
ranges from 4,000 to 7,000 feet. Average annual air tem- 
perature is 58° to 61° I’. Average annual precipitation is 
9 to 17 inches. The frost-free season is 170 to 210 days. 

This association makes up about 2 percent of the coun- 
ty. Graham soils make up about 50 percent of the asso- 
ciation and rock outcrops about 35 percent. Other stony, 
very shallow to deep soils make up the remaining 15 per- 
cent. 

Typically, Graham soils have a brown, stony clay loam 
surface layer and a reddish-brown clay subsoil overlying 
basalt bedrock at a depth of 10 to 20 inches, An accumu- 
lation of lime is in the lower part of the subsoil imme- 
diately over the bedrock. 

; This association is used for range, wildlife, and water- 
shed. 


5. Nickel-Upton-Tres Hermanos association 


Very shallow to deep, mediwm-teatured and moderately 
fine textured, gently sloping to very steep, limy soils on 
uplands 


This association consists of well-drained soils that 
formed in old valley fill from mixed limestone and rhyo- 
lite rocks. It is primarily around the bases of the major 
hills and mountains (fig. 5). Slopes are 0 to 60 percent. 
Vegetation consists of creosotebush, tarbush, annuals, and 
short and mid grasses. Elevation ranges from 4,000 to 
6,000 feet. Average annual air temperature is 59° to 62° 
F. Average annual precipitation is 9 to 11 inches. The 
frost-free season is 170 to 210 days. 

This association makes up about 19 percent of the 
county. Nickel soils make up about 35 percent of the asso- 
ciation, Upton soils about 30 percent, and Tres Her- 
manos soils about 15 percent. Rough broken land and 
Turney, Mohave, and Lehmans soils make up the remain- 
ing 20 percent. 

Typically, Nickel soils have a light brownish-gray 


R 3 * ca 
rer... % Ba 
Pats os SE to oe 


Figure 5.—Typical landscape of Nickel-Upton-Tres Hermanos association. 


gravelly sandy loam surface layer. The next layer is pale- 
brown gravelly loam. Beneath this, at a depth of 10 to 
20 inches, is weakly cemented caliche of very gravelly 
loam texture. Upton soils have a brown gravelly loam sur- 
face layer that is high in lime content. ‘the next layer, at a 
depth of 4 to 12 inches, is indurated caliche. Tres Her- 
manos soils have a light-brown gravelly clay loam sur- 
face layer and a reddish-brown and pink gravelly clay 
loam subsoil that is high in lime content. The substratum 
is pink very gravelly loam that is high in lime content 
and contains thin strata of sand and gravel. 

A association is used for range, wildlife, and water- 
shed. 


6. Rough broken land-Rock land-Lehmans association 


Very shallow to shallow, moderately fine textured, gently 
sloping to very steep, rocky and stony soils, rough broken 
land, and rock land on hills and mountains 


This association consists of well-drained soils in major 
areas of hills and mountains (fig. 6). Slopes are 1 to 75 
percent. Vegetation consists of short and mid_ grasses, 
yucea, century plant, pinyon pine, juniper, and live oak. 
Elevation ranges from 4,200 to 8,500 fect. Average annual 
air temperature is 58° to 61° F. Average annual precipi- 
tation is 10 to 20 inches. The frost-free season is 150 to 
210 days. 

This association makes up 31 percent of the county. 
Rough broken land and Rock land make up about 50 
percent of the association, and Lehmans soils about 40 
percent. Nickel, Upton, and other soils make up the re- 
maining 10 percent. 

Rough broken land and Rock land are land types that 
are so steep or have so many rock outcrops that it is im- 
practical to separate individual kinds of soil within them. 
Some areas of Rough broken land consist of unconsoli- 
dated materials. Typically, Lehmans soils have a yellow- 
ish-red stony loam surface Jayer and a reddish-brown 
stony clay loam subsoil. Beneath this, at a depth of 15 
to 20 inches, is acid igneous bedrock. 
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Figure 6.—Typical landscape of Rough broken land-Rock land-Lehmans association, The San Simon Valley and Chiricahua Mountains 


are in the background. 


This association is used for range, wildlife, and water- 
shed. In places wood is cut for fuel and fenceposts. 


7. Hondale-Playas association 


Deep, moderately fine textured and fine textured, nearly 
level to gently sloping soils on alkali flats 


This association consists of well-drained Hondale soils 
and periodically wet Playas that formed in moderatel 
fine textured valley fill on the bottoms of the major val- 
leys. Slopes are 0 to 3 percent. The Playas are devoid of 
vegetation. Vegetation on the Hondale soils (fig. 7) con- 
sists of short and mid grasses, mesquite, fourwing salt- 
bush, and allthorn, but many slick spots are devoid of 
vegetation. Elevation ranges from 4,000 to 4,500 feet. 
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Figure 7.—Landscape of Hondale silt loam in Hondale-Playas 
association. 
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Average annual air temperature is 60° to 62° F. Average 
annual precipitation is 9 to 11 inches. The frost-free sea- 
son is 190 days to 210 days. 

This association makes up about 8 percent of the coun- 
ty. Hondale soils make up about 65 percent, of the asso- 
ciation, and Playas about 15 percent. Alkali-affected 
Mimbres, Glendale, and Verhalen soils make up the re- 
maining 20 percent. 

Typically, Hondale soils have a light brownish-gray 
silt loam surface layer. The subsoil is grayish-brown and 
light-gray heavy silty clay loam that grades to light 
brownish-gray heavy sandy clay loam in the lower part. 
The substratum is stratified, light-gray sandy loam and 
sand. Playas are a fine-textured miscellaneous land type 
and are covered with water at some time in most years. 
Because of excessive amounts of sodium and very slow 
permeability, water remains on the surface of Playas 
until it evaporates. 

This association is used for range, wildlife, and water- 
shed. Hondale soils produce a fair amount of forage. 
About 1,500 acres are used for irrigated cropland. 


8 Sonoita-Yturbide-Hap association 


Deep, coarse-teatured and moderately fine textured, 
gently sloping to moderately sloping, gravelly soils on 
old alluvial fans 


This association consists of well-drained to excessively 
drained soils that formed from granitic materials on old 
alluvial fans around the base of the Burro Mountains. 
Slopes are 0 to 9 percent. Vegetation consists of short 
and mid grasses, yucca, mesquite, and Mormon-tea. Ele- 
vation ranges from 4,200 to 5,500 feet. Average annual 
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air temperature is 59° to 62° F. Average annual. precipi- 
tation is 9 to 11 inches. The frost-free season is 190 to 
210 days. 

This association makes up about 5 percent of the coun- 
ty. Sonoita soils make up about 40 percent. of the associa- 
tion, Yturbide soils about 35 percent, and Hap soils about 
10 percent. Mohave, Stellar, and Forrest soils make up 
the remaining 15 percent. 

Typically, Sonoita soils have a brown gravelly sandy 
loam surface layer and a brown gravelly sandy clay loam 
subsoil. The substratum is strong-brown gravelly loamy 
sand. Yturbide soils have a brown loamy sand surface 
layer. The substratum is brown gravelly loamy sand and 
strong-brown gravelly coarse sand. Hap soils have a 
brown gravelly Joam surface layer and a red and red- 
dish-brown gravelly sandy clay loam subsoil. The sub- 
stratum is white and pinkish-gray, weakly cemented 
caliche that restricts most plant roots. 

This association is used for range, wildlife, and water- 
shed. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
of Flidalgo County. The acreage and proportionate extent 
of each mapping unit are given in table 1. 

The procedure in this section is first to describe the 
soil series, and then the mapping units in that series. A 
profile of a soil representative of each series is described 
in the series description. 

Not all mapping units are soil series. Rock land, for 
example, is a miscellaneous land type; nevertheless, it is 
listed in alphabetical order with the soil series. 

Following the name of each mapping unit, there is a 
symbol in parentheses. This symbol identifies the map- 
ping unit on the detailed soil map. At the end of each 
description of a mapping unit are listed the irrigated 
capability unit, dryland capability subclass, range site, 
and wildlife habitat group in which the mapping unit 
has been placed. The pages on which the interpretative 
groups ave described can be found by referring to the 
“Guide to Mapping Units” at the back of this survey. 

Unless otherwise stated, the profile of the 1epresenta- 
tive soil described has been located in an undisturbed 
area. The color of each soil horizon is described in words, 
such as light brownish gray, but it can also be indicated 
by symbols for the hue, value, and chroma, such as 10YR 
6/2. These symbols, called Munsell color notations (7), 
ave used by soil scientists to evaluate the color of the soil 
precisely. Unless otherwise noted, the pH was deter- 
mined by using soil and water in a ratio of 1 to 5. 

Unless otherwise specified, all terms used for color and 
consistence are for the soil when dry. In the detailed 
descriptions of profiles, a range in thickness is shown at 
the end of each horizon. This is the range in thickness of 
that horizon in Hidalgo County. 

Zones veterred to in this section are discussed in the 
subsection “Climatic Zones.” 

Many terms used in the soil descriptions and other sec- 
tions of the report are defined in the Glossary. 


Anamite Series 


The Anamite series consists of well-drained soils that 
formed in water-laid sediments on dry lake bottoms. The 
sediments are mainly from rhyolite rocks but in part. are 
from andesite, basalt, and limestone. Slopes are 0 to 1 
percent. The principal associated soils are in the Clover- 
dale and Kicks series. 

Tn a representative profile, the surface layer is grayish- 
brown silty clay loam about 3 inches thick. The subsoil is 
light brownish-gray and light olive-gray silty clay about 
40 inches thick. The substratum is light-gray silty clay. 
The profile is slightly calcareous in the lower part of the 
subsoil and in the substratum. 

Areas of Anamite soils range from 5,100 to 5,200 feet 
in elevation. The average annual precipitation is 14 to 
16 inches, and the average annual air temperature is 57° 
to 59° F. The frost-free season is 160 to 180 days. 

Anamite soils are used for range and wildlife. The 
vegetation consists of short grasses, annual grasses, and 
forbs. 

Representative profile of Anamite silty clay loam, 0.1 
mile west of the northwest corner of sec. 2, T. 34.5., R. 
20 W.: 


A1—O to 3 inches, grayish-brown (10¥R 5/2) silty clay loam, 
dark grayish brown (10¥R 4/2) when moist; mod- 
erate, very fine, granular structure; soft, friable 
when moist, slightly sticky and slightly plastic when 
wet; many fine roots; many very fine pores; mildly 
alkaline; clear, smooth boundary. 0 to 5 inches thick. 

B21—3 to 14 inches, light brownish-gray (2.5Y 6/2) silty 
clay, grayish brown (2.5¥ 5/2) when moist; weak, 
medium, subangular blocky strueture; hard, firm 
when moist, very sticky and very plastic when wet; 
common fine and very fine roots; common, very 
fine pores; moderately alkaline; clear, wavy bound- 
ary. 8 to 14 inches thick. 

B22—14 to 43 inches, light olive-gray (5Y 6/2) silty clay, 
olive gray (5Y 5/2) when moist; weak, fine and 
medium, angular blocky structure; hard, firm when 
moist, very sticky and very plastic when wet; com- 
mon fine roots; common very fine pores; faint evi- 
dence of stratification in lower part; nonecalcareous 
in upper part, slightly calcareous in lower few inches, 
lime in common, fine, soft bodies; moderately alka- 
line; clear, wavy boundary. 23 to 83 inches thick. 

C—48 to 60 inches, light-gray (SY 7/2) silty clay, olive 
gray (5Y 5/2) when moist; massive; hard, firm 
when moist, very sticky and very plastic when wet; 
few fine roots; few very fine pores; slightly cal- 
eareous, lime in common fine bodies in the upper 
few inches, but number of bodies decrenses sharply 
as depth increases and lime in lower part is dis- 
seminated; few fine iron and manganese stains; 
moderately alkaline. 


The A horizon has a value of 5 or 6 when dry and a 
value of 3 to 5 when moist. Chroma is 1 or 2. This horizon 


ranges from silty clay loam to elay or silty clay. The B 


horizon has a value of 5 to 7 when dry and 4 to 6 when 


moist. Chroma is 1 or 2. The B horizon ranges from heavy 
silty clay loam to silty clay and clay. The C horizon has 
a value of 6 or 7 when dry and 5 or 6 when moist. Chroma 
ranges from 1 to 3. 

Anamite silty clay loam (0 to 1 percent slopes) (AN}.— 
This soil is in two naturally drained lakebeds near Clov- 
erdale in the southern part of Hidalgo County. The lake- 
beds are separated by sandy beach material a few yards 
wide. Included with this soil in mapping are minor areas 
of Eicks and Cloverdale soils. 
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TaBLe 1.—Approximate acreage and proportionate extent of the soils 


ACREAGE IN THE Hicu-Intensity Survey 


Soil Acres Per- Soil Acres Per- 
cent cent 
Arizo gravelly sandy loam__.__.------------- 372 (4) Mohave sandy clay loam, 0 to 1 percent slopes __ 27, 242 1. 25 
Berino sandy loam.--_.-__-______._---_--_-- 1,419 0. 05 || Mohave sandy clay loam, 1 to 3 percent slopes -__ , 233 . 05 
Comoro fine sandy loam_.------------------- 333 () Nickel gravelly loam, 1 to 5 percent slopes-.-__ 2, 966 15 
Comoro gravelly loam_-__------------------- 1, 141 N06 1 Playasu. a. oe ctae because oe 66 () 
Frye sandy loam, hummocky --_--------_----- 777 . 05 |) Riverwash....__.---.-2-------- eee 537 Q) 
Frye loam. dc ete ict Ged te hed oe 1, 194. . 05 || Sonoita sandy loam.___.-.-.---------------- 1, 304 . 05 
Giladoam occ vessceutedadore eh dsue owes s 3, O71 . 15 || Stellar sandy clay loam.__..-----------.----- 10, 096 » 45 
Glendale silty clay loam_______-------------- 519 (4) Stellar silty clay loam.___------------------- 4, 657 . 20 
Grabe loame so ccccedss2 Uo sete wee Sees 795 . 05 || Stellar cobbly silty clay loam___--_----------- 2, 591 .10 
Grabe silty clay loam_____-_------.--------- 399 (‘) Tres Hermanos gravelly clay loam_..-.------- 2, 344 -10 
Graham extremely rocky clay loam, 0 to 3 (Wibar- silt: loamy. 22 cee or Ss a ee as tl 2,981 15 
percent slopess ast eco sete cece esse ae 2 8, 039 . 35 || Upton gravelly loam, 1 to 5 percent slopes_____ 2, 297 .10 
Hondale silt loam, strongly alkali__._____-_--- 4, 384 . 20 || Vekol sandy clay loam_...-__.---.---------- 5, 625 ~ 25 
Hondale complex_ Lewin Soussdemencecosnesly 23, 061 1. 05 |} Vekol silty clay loam__---__------------------ 5, 732 . 25 
Jal 0am scenes oc eke a te La 5, 121 . 25 || Verhalen silty clay loam_.__._.-...---------- 6, 786 . 30 
Lehmans extremely rocky loam, 10 to 25 Verhalen silty clay loam, alkali-..-.---------- 1, 804 -10 
percent slopes___-_----------------------- 1, 173 . 05 || Whitlock gravelly loam, 5 to 10 percent slopes_- 599 . 05 
Maricopa loamy sand_.....-.---..---------- 1, 317 . 05 || Yturbide gravelly loamy sand.-____.__._----- 5, 385 . 25 
Mimbres and Glendale loams_____-----.------ 1, 037 . 05 || Yturbide loamy sand, heavy subsoil variant____ 3, 222 15 
Mimbres and Glendale silty clay loams___._._- 11, 765 5d co aumaeCera 
Mimbres and Glendale silty clay loams, alkali_. 3, 101 215 Petal geste sehe boeceesea steenccehee S 157, 706 7.10 
Mimbres and Glendale silty clay loams, strongly 
alkalitnccoceces yee letet ete eh sl cleats 1, 221 » 05 
ACREAGE IN THE Low-IntTaNsity SurvEY 
Anamite silty clay loam__._..-..-..22------- 14, 421 0. 65 || Lehmans-Nickel association, 1 to 9 percent 
Berino loamy sand, hummoeky___-_---------- 31, 973 1, 45 SIOPOSE cect eo sss s bees eee eect aee 43, 207 1,95 
Berino sandy loam___.-____--------_--------- 16, 702 . 75 || Mimbres and Glendale silty clay loams____---- 33, 563 1. 50 
Chiricahua-Comoro association, 5 to 25 percent Mohave sandy clay loam, 0 to 5 percent slopes_| 125, 204 5. 65 
SlOPeS 22 os. eee eo ober UE ewes 6, 082 . 30 || Nickel gravelly sandy loam, 3 to 9 percent 
Cloverdale loam, 0 to 3 percent slopes_...-_-.- 5, 087 . 25 SIOPCS2 Hepat ee ae eo Ge ee 128, 310 5. 80 
eee stony clay loam, 3 to 15 percent Nickel-Turney association, 0 to 5 percent slopes_ 7, 644 . BS 
Be cite ica avers ped teats dawead Raced 5, 726 . 25 || Pima-Hawkeye complex_.-.._---.-.--------- 9, 888 . 45 
Cloverdaie-Steliar association, 0 to 8 percent Pinaleno-Mimbres association__._._-_..--..-- 2, 027 . 10 
SISO R si dn co ete onal Bae armen aw abu en ate 21, 682 1. 00 || Pintura-Berino complex, eroded___.__________ 22, 139 1. 00 
Eba very gravelly loam, 1 to 15 percent slopes. 98, 371 4.:45:\| Plpyasi ow 2b chabiseuuedo eee Sec osteos 28, 121 1. 30 
Eba-Nickel complex, 10 to 60 percent slopes___ 31, 619 14). oRock. land) coe ee ee oe ee Oe 121, 030 5. 50 
HicksilodimMacu. toc oscse oooceeocudsctse cows 19, 961 . 90 || Rough broken land__-_..--.---.------------- 39, 821 1. 80 
Forrest loam______-__-_-------------------- 13, 315 . 60 |} Rough broken land and rock land___--.--.--- 274,115 | 12, 40 
Forrest gravelly loam___.--..----------_---- 47, 318 2. 15 |} Sonoita- Yturbide complex._____-_.__-------- 51, 347 2. 35 
Forrest-Pinaleno association..__..--...--_--- 7, 122 . 30 || Stellar sandy clay loam_...-----..-------.-- 88, 064 4, 00 
Forrest-Stellar association ___------._.---___- 9, 214 . 40 || Terino-Turney association. _____---------.--- 2, 932 15 
FryeAoam osc Ssschocsoceusececene ccuecase 2, 645 . 10 |] Tres Hermanos gravelly clay loam____---_---- 65, 948 3. 00 
Gila sandy loam____-.---------------------- 15, 389 otO:|| Ubar sous. 202022 fiche oe See et a cee 19, 958 . 90 
Glendale-Arizo complex___.------...-------- 9, 657 . 45 || Upton gravelly loam, | to 9 percent slopes_____| 120, 749 5. 45 
Graham rocky clay loam, 1 to 9 percent slopes. 13, 616 +60"||"Wekolisoils-.2 22 ot ae en ae 3, 916 . 20 
Graham extremely rocky clay loam, 10 to 45 Verhalen silty clay loam__-.--..------------- 34, 865 1, 60 
percent slopes..-.------------------------ 22, 465 1. 00 || Verhalen silty clay loam, alkali__...----__-__- 13, 866 . 60 
Hap- Y¥turbide association, 1 to 9 percent slopes_ 19, 622 . 90 || Yana gravelly sandy loam, 1 to 9 percent slopes_ 7, 579 385 
Hondale:soilsss2-sccseuseto eect occu eecce 82, 334 3. 75 || Yturbide soils_..._-_-.-_-_--_----.--------- 13, 508 . 60 
39, 756 1. 80 |] Yturbide loamy sand, heavy subsoil variant____ 4, 291 20 
20, 648 . 95 ieee 
Kens cobbly ae JOaMs 3 ewe eee c ec oes 6,594 =. 30 Motals 4002 2 <j t-te ob toi eects 2, 048, 374 | 92. 85 
Lehmans extremely rocky loam, 10 to 25 per- Total acreage in survey area_-.----_--- 2, 206, 080 |100. 00 
Cent slopes: ois ect ccusses ees cob ew ece seen 224, 963 | 10. 20 


! Less than 0.05 percent. 


This soil has very slow permeability. Runoff is very 
slow. The available water holding capacity is 9 to 10 
inches. The water-supplying capacity is about 15 to 20 
inches and is from precipitation and additional runoff. 
Effective rooting depth is 60 inches or more. Hazard of 


erosion is slight. 


This soil is used for range and wildlife habitat. (Dry- 


land capability subclass VIs; Bottomland range site, 
zones 6 and 7; wildlife habitat group A) 


Arizo Series 


The Arizo series consists of excessively drained soils 
that formed in sediments from well-mixed igneous rocks 
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on recent alluvial fans. Slopes are 2 to 5 percent. Asso- 
ciated soils are in the Grabe, Glendale, and Comoro series. 

In a representative profile, the surface layer is light 
brownish-gray gravelly sandy loam about 10 inches thick. 
The substratum, to a depth of about 60 inches, is ight 
brownish-gray and light-eray very gravelly loamy sand. 
The substratum is stratified with sand and gravel. The 
profile is calcareous throughout. . 

Areas of Arizo soils range from 3,600 to 3,900 fect in 
elevation. The average annual air temperature is 60° to 
62° F., and the average annual precipitation is 9 to 11 
inches. The frost-free season 1s 185 to 215 days. 

Arizo soils are used for irrigated cropland and pas- 
ture, range, and wildlife habitat. The vegetation consists 
of mid grasses, annuals, common mesquite, and catclaw. 

Representative profile of Arizo gravelly sandy loam, 
1.150 feet south and 580 feet east of the center of sec. 32, 
T.18 8., R. 21 W.: 


Ap—0 to 10 inches, light brownish-gray (10YR 6/2) gravelly 
sandy loam, very dark grayish brown (10YR 3/2) 
when moist; weak, medium, crumb structure; 
slightly hard, very friable when moist, nonsticky 
and nonplastic when wet; many fine roots; many 
fine pores; common cobblestones; slightly calcareous; 
mildly alkaline; clear, wavy boundary. 8 to 


inches thick. 
C1—10 to 22 inches. light brownish-gray (10YR 6/2) very 


gravelly loamy sand, very dark grayish brown (10YR 
3/2) when moist; massive; soft, very friable when 
moist, nonsticky and nonplastie when wet; many 
fine roots; many fine pores; common cobblestones; 
slightly calcareous: moderately alkaline; gradual, 
wavy boundary. 6 to 18 inches thick. 

C2—22 to 60 inches, light-gray (1OYR 7/2) very gravelly 
loamy sand, dark grayish brown (10YR 4/2) when 
moist; single grain; loose when dry and moist, non- 
sticky and nonplastie when wet; common fine roots; 
many fine pores; few cobblestones; slight'y cal- 
eareous; moderately alkaline. 


The Ap horizon has a value of 6 or 7 when dry and 8 or 4 
when moist. The © horizon is stratified with sand and gravel, 
but average texture is very gravelly loamy sand. 

Arizo gravelly sandy loam (2 to 5 percent slopes) 
(Ar).—This soil occurs only in the Virden Valley. Included 
with this soil in mapping are minor areas of Grabe and 
Comoro soils. 

This soil has very rapid permeability. Runoff is slow. 
The available water holding capacity is 2 to 3.5 inches. 
The water-supplying capacity is about 7 to 8 inches. Ef- 
fective rooting depth is 60 inches or more. Hazard of 
erosion is slight. 

Nearly all of this soil is used for irrigated crops and 
pasture, but a small acreage is used for range. (Trri- 
gated capability unit TVs-2; dryland capability subclass 
VIIs; Gravelly range site, zone 7; wildlife habitat group 
B) 


Berino Series 

The Berino series consists of well-drained soils that 
formed in old alluvium from well-mixed igneous rocks, 
mainly rhyolite, on alluvial fans on uplands. Slopes are 
0 to 8 percent. Associated soils are in the Pintura, 
Sonoita, Mohave, Forrest, and Stellar series. 

In a representative profile, the surface layer is reddish- 
yellow and yellowish-red sandy clay loam about 10 inches 
thick. The subsoil is yellowish-red sandy clay loam about 


26 inches thick. The substratum is light-red sandy clay 
loam that is high in content of lime. It is weakly to 
strongly cemented. 

Areas of Berino soils range from 4,000 to 5,500 feet in 
elevation. The average annual air temperature is 60° to 
62° F., and the average annual precipitation is 9 to 11 
inches. The frost-free season is 190 to 210 days. 

Berino soils are used for range, irrigated cropland, 
wildlife habitat, and watershed. The vegetation consists 
mainly of mid grasses, broom snakeweed, yucca, common 
mesquite, and annual weeds. 

Representative profile of Berino sandy loam, 1,700 feet 
north and 1,200 feet west of the southeast corner of sec. 
32, T. 83 S., R. 16 W.: 


Al1—0 to 8 inches, reddish-yellow (5YR 6/6) light sandy 
loam, yellowish red (5¥R 4/6) when moist; weak, 
thick, platy structure; soft, very friable when moist, 
nonsticky and nonplastie when wet; many fine 
roots; many, fine, interstitial pores; noncalcareous ; 
mildly alkaline; clear, smooth boundary. 0 to 6 
Inches thick. 

A12—8 to 10 inches, yellowish-red (5YR 5/6) sandy loam, 
dark red (2.5YR 3/6) when moist; weak, coarse, 
subangular blocky structure; soft, very friable 
when moist, nonsticky and nonplastic when wet; 
many fine roots; many, fine, interstitial pores; non- 
calcareous; mildly alkaline; clear, smooth bound- 
ary. 8 to 10 inehes thick. 

B21t—10 to 18 inches, yellowish-red (SYR 5/6) sandy clay 
loam, dark red (2.5YR 3/6) when moist; moderate, 
medium, subangular blocky structure and mod- 
erate, coarse, prismatic structure; hard, very friable 
when moist, slightly stieky and slightly plastic when 
wet: common fine roots: common, fine, tubular pores; 
patehy clay films on ped surfaces; noncaleareous; 
mildly alkaline; clear, smooth boundary. 6 to 12 
inches thick. 

B22t—18 to 25 inches, yellowish-red (SYR 5/6) sandy clay 
loam, dark red (2.5YR 3/6) when moist; weak, 
medium, prismatic structure parting to moderate, 
medium, subangular blocky strueture; very hard, 
friable when moist, slightly sticky and slightly plas- 
tic when wet; common fine roots; common, fine, 
tubular pores; nearly continuous clay films on ped 
surfaces; noncalcareous; mildly alkaline; clear, 
smooth boundary. 5 to 10 inches thick. 

B3tca—25 to 86 inches, yellowish-red (SYR 5/6) sandy clay 
loam, reddish brown (5YR 4/4) when moist; weak, 
coarse, subangular blocky structure; hard, very 
friable when moist, slightly sticky and slightly plas- 
tie when wet; common very fine roots; common, 
very fine, tubular pores; few patchy clay films on 
ped surfaces; strongly calcareous; moderately alka- 
line; abrupt, smooth boundary. 9 to 18 inches 
thick. 

Cca—36 to GO inches, light-red (2.5YR 6/6) sandy clay loam, 
dark red (2.5YR 38/6) when moist; massive: very 
hard, very firm when moist, slightly sticky and 
slightly plastic when wet; few very fine roots in 
upper part; few, very fine, tubular pores; strongly 
calcareous; weakly to strongly cemented with lime, 
decreasing below a depth of about 48 inches; mod- 
erately alkaline. 


The A horizon ranges from 8 to 6 in chroma. It ranges from 
loamy sand to sandy loam in texture. The B2t horizon has a 
value of 4 or 5 when dry and a chroma of 4 to 6 when dry 
or moist. It ranges from light sandy clay loam to light clay 
loam in texture. The Cea horizon is weakly to strongly ce- 
mented. It is a few inches to several feet thick. It is high 
in content of lime, but lime content decreases with depth. 
Depth to the Cea horizon ranges from 80 to 48 inches. 


Berino sandy loam (0 to 3 percent slopes) (Bb) (BD).— 
This soil has the profile described as representative for 
the series. 
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This soil is nearly level to gently sloping in the high- 
intensity survey. A few small areas of sandy loam or 
loamy sand on hummocks occur where this soil is not 
cultivated. Included in the high-intensity survey are areas 
of Yturbide, Mohave, and Nickel soils, which make up 
about 10 percent of the area mapped as this Berino soil. 

This soil is nearly level to gently undulating in the 
low-intensity survey. Typically, small areas of sandy 
loam or loamy sand on hummocks are scattered through- 
out this unit. Included in the low-intensity survey are 
areas of Pintura, Yturbide, Stellar, Forrest, Mohave, and 
Nickel soils, which make up 15 to 20 percent of the acre- 
age. 

This soil has moderate permeability. Runoff is medium. 
The available water holding capacity is about 5 to 6.5 
inches. The water-supplving capacity is about 5 to 7 
inches. The rooting depth to the strong lime zone is 30 
to 40 inches. Hazard of soil blowing is moderate. Hazard 
of water erosion is slight to moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. A few acres are irrigated in the Playas Valley. (Ir- 
rigated capability unit IIe-2; dryland capability subclass 
Vile; Sandy range site, zones 6 and 7; wildlife habitat 
group C) 

Berino loamy sand, hummocky (0 to 3 percent slopes) 
(BA).—This soil is in the eastern and northern parts of the 
low-intensity survey. It is on hummocks that are 10 to 
36 inches high. It has a profile similar to that described 
as representative for the series, except that the surface 
layer is loamy sand and the substratum contains less lime 
and is not cemented. The texture of the surface layer 
ranges from sandy clay loam in bare areas between hum- 
mocks to loamy sand on the hummocks. 

Included with this soil in mapping are areas of Pin- 
tura, Mohave, Stellar, and Yturbide soils. 

This soil has moderate permeability. Runoff is slow. 
The available water holding capacity is 7 to 8 inches. 
The water-supplying capacity is 7 to 8 inches. Effective 
rooting depth is 60 inches or more. The hazard of soil 
blowing is severe. 

The soil is used entirely for range, wildlife habitat, and 
watershed. (Dryland capability subclass VIIe; Sandy 
range site, zones 6 and 7; wildlife habitat group C) 


Chiricahua Series 


The Chiricahua series consists of well-drained, rolling 
soils that formed on hills in material weathered from 
granitic bedrock. Bedrock is at a depth of 20 to 85 inches. 
Slopes are 9 to 25 percent. Associated soils are in the 
Comoro and Hap series. 

In a representative profile, the surface layer is reddish- 
brown very cobbly clay loam about 4 inches thick. The 
subsoil is dark reddish-brown light clay and brown heavy 
clay loam about 16 inches thick. The substratum is brown 
clay loam that grades to gneiss and granite bedrock at a 
depth of about 25 inches. 

Areas of Chiricahua soils range from 5,000 to 6,500 
feet in elevation. The average annual air temperature is 
59° to 61° F., and the average annual precipitation is 12 
to 14 inches. The frost-free season is 180 to 200 days. 

Chiricahua soils are used for range, wildlife habitat, 
recreation, and watershed. The vegetation is short and 
mid grasses, sacahuista, shrub live oak, and one-seed 


juniper. In places juniper and oak trees are cut for fire- 
wood and fenceposts. 

Representative profile of a Chiricahua very cobbly clay 
loam, from an area of Chiricahua-Comoro association, 5 
to 25 percent slopes, 1,600 feet west and 600 fect north of 
the southeast corner of sec. 11, T. 21 S., R. 17 W.: 


A1l—0 to 4 inches, reddish-brown (5YR 4/4) very cobbly 
elay loam, dark reddish brown (5YR 3/4) when 
moist; weak, fine, granular structure; slightly hard, 
friable when moist, sticky and plastic when wet; 
many fine roots; many, fine, tubular pores; about 
10 percent fine, angular granite pebbles; 50 to 60 
percent gravel and cobblestones larger than 2 inches 
in diameter on surface; noncaleareous; mildly alka- 
line; clear, smooth boundary. 2 to 5 inches thick.’ 

B2t—4 to 10 inches, dark reddish-brown (2.5YR 3/4, dry and 
moist) light clay; moderate, medium, subangular 
blocky structure; hard and firm when moist, very 
sticky and very plastic when wet; common fine 
roots; common, fine, tubular pores: thin, discon- 
tinuous clay films on peds and pebbles; few fine 
pebbles; noncaleareous; mildly alkaline; gradual 
boundary. 4 to 8 inches thick. 

B3t—10 to 20 inches, brown (7.5YR 4/4) heavy clay loam, 
dark brown (7.5¥R 8/4) when moist; moderate, 
medium, subangular and angular blocky structure; 
hard, friable when moist, sticky and plastic when 
wet; common fine roots ; common, fine, tubular pores; 
many mica particles; nonealeareous; mildly alka- 
Hine; gradual, wavy boundary. 8 to 12 inches thick. 

C—20 to 25 inches, brown (7.5YR 4/4) clay loam that is 
high in mica. dark brown (7.5YR 3/4) when moist; 
massive; hard, friable when moist, sticky and plastie 
when wet; few fine roots; few, fine, tubular pores; 
strongly calcareous; mildly alkaline; gradual, wavy 
boundary. 3 to 10 inches thick. 

R—25 inches, gneiss bedrock that is high in mica, ap- 
proaches granite in places; moderately calcareous 
in cracks and fissures. 


‘he A horizon has a value of 4 or 5 when dry. Chroma is 
3 or 4. The A horizon ranges from very cobbly loam to very 
ecobbly clay loam in texture, but it is stony in places. The B 
horizon has a value of 8 or 4 when moist. It is heavy clay 
loam to clay in texture. Depth toe bedrock ranges from 20 
to 35 inches. 

Chivicahua-Comoro association, 5 to 25 percent slopes 
{CC)—-This association is only in the northeastern part of 
the low-intensity survey. About 55 percent of the associa- 
tion is Chiricahua very cobbly clay loam, 9 to 25 percent 
slopes; about 30 percent is Comoro gravelly fine sandy 
loam, 5 to 9 percent slopes; and about 15 percent is rock 
outcrop. The Chiricahua is a rolling soil on hills, and the 
Comoro is a less sloping soil in lower areas between the 
hills. The rock outcrop is on hilltops. 

The Chiricahua soil has slow permeability. Runoff is 
rapid. The available water holding capacity is 4 to 6 
inches. The water-supplying capacity is about 5 to § 
inches. Effective rooting depth is 20 to 35 inches. Hazard 
of water erosion is moderate. 

The Comoro soil has a profile similar to that described 
as representative for the Comoro scries, except that it 
has ‘slightly more fine gravel throughout. This Comoro 
soil does not have a seasonal water table. It has moder- 
ately rapid permeability. Runoff is medium. The avail- 
able water holding capacity is 6 to 7 inches. The water- 
supplying capacity is about 7 to 8 inches. Effective 
rooting depth is about 60 inches. Hazard of erosion is 
moderate. 

The soils in this association are used for range, wildlife 
habitat, recreational areas, and watershed. In places on 
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the Chiricahua soil, juniper and oak trees are cut for 
firewood and fenceposts. (Chiricahua soil in dryland 
capability subclass VIIs, Hills range site, zone 6, and 
wildlife habitat group IK; Comoro soil in dryland capa- 
bility subclass VIc, Sandy range site, zones 6 and 7, and 
wildlife habitat group C) 


Cloverdale Series 


The Cloverdale serics consists of well-drained soils on 
old alluvial fans on uplands. These soils formed in mate- 
rial from mixed igneous rocks, mainly rhyolite and ba- 
salt. Slopes are 0 to 15 percent. Associated soils are in 
the Kicks, Forrest, and Stellar serics. 

In a representative profile, the surface layer is dark 
grayish-brown clay loam about 4 inches thick. ‘The sub- 
soil is very dark grayish-brown and dark grayish-brown 
clay about 32 inches thick. The substratum is mixed red- 
dish-brown, light reddish-brown, and light-gray gravelly 
clay. 

Areas of Cloverdale soils range from 5,000 to 6,000 feet 
in olevation. The average annual air temperature is 57° 
to 59° I, and the average annnal precipitation is 14 to 
16 inches. The frost-free season is 160 to 180 days. 

Cloyerdale soils are used for range, wildlife habitat, 
and watershed. The vegetation consists of short and mid 
grasses and forbs. ; 

Representative profile of a Cloverdale clay loam, from 
an area of Cloverdale-Stellar association, 0 to 3 percent 
slopes, 900 fect cast and 50 feet north of the southwest 
corner of sec. 32, T. 82 8., R. 20 W.: 


A1I—O to 4 inches, dark grayish-brown (10¥R 4/2) elay loam, 
dark brown (7.5YR 8/2) when moist; moderate, 
medium, granular structure; slightly hard, friable 
when moist, sticky and plastic when wet; many fine 
and very fine roots; many, medium and fine, inter- 
stitial pores; nonecaleareous: neutral; clear, smooth 
boundary. 3 to 6 inches thick. 

B21t—4 to 9 inches, very dark grayish-brown 
clay, very dark brown (10YR 2/2) when moist; 
weak, course, prismatic structure and moderate, 
medium, subanguiar blocky structure; very hard, 
firm when moist, very sticky and very plastic when 
wet; nuiny fine roots; few, fine and very fine, tubn- 
Jar pores; common, moderately thick elay films on 
peds; few indistinct slickensides; nonecalcareous : 
mildly atkaline; gradual, smooth boundary. 5 to 10 
inches thick. 

Be2t—-9 to 1S inches, very dark grayish-brown (LOYR 3/2) 
@lay, very dark brown (JOYR 2/2) when moist; 
weak, very coarse, prismatie strueture and = mod- 
erate, coarse and very coarse, subangular blocky 
strueture; very hard, firm when moist, very sticky 
and very plastic when wet: few fine and very fine 
roots; few, fine and very fine, tubular pores; com- 
ton moderately thick clay films on peds; few in- 
distinet s'ickensides: slightly calenreous; mildly: al- 
knline; clear, irregular boundary. 6 to 10 inches 
thiek. 

B38—1S to 36 inches, dark grayish-brown (10YR 4/2) clay, 
dark brown (7.5YR 3/2) when moist: weak, very 
coarse, prismatic structure and weak, very course, 
subangular blocky structure; very hard, firm when 
moist, very sticky and very plastic when wet; few 
very fine roots; few, very fine, tubular pores; 
strongly calcareous; moderately alkaline; clear, 
wavy boundary. 10 te 20 inches thiek. 

Cea—36 to 72 inches, mottled reddish-brown (5YR 5/8), 
light reddish-brown (2.5YR 6/4) and light-gray 
QlOYR 7/2) gravelly clay; mostly massive, hut a 
few pockets lave moderate. medium, subangilar 
blocky structure; very hard, firm when moist, sticky 


(10¥R 3/2) 


and plastic when wet; few very fine roots; many 
fine and very fine pores; common, medium, promi- 
nent, black iron concretions and stains; common, 
fine. distinct lime masses; strongly calenreous; mod- 
erately alkaline. 


The A horizon has a value of 3 or 4 when dry and 2 or 3 
when moist. Chroma is 2 or 8 This horizon ranges from 
loam to clay loam or stony clay loam in texture. The B 
horizon has a value ranging from 2 to 4 when dry and a 
chroma of 2 or 3. The Cea horizon has a wide range in hue, 
value, and chroma. It is highly mottled and has coneretions 
of iron and manganese. The Cen horizon ranges from clay 
loam to clay in texture and has a gravel content ranging 
from 10 to 80 percent. 

Cloverdale loam, 0 te 3 percent slopes (CD).—This soil 
is in the southern part of the low-intensity survey, near 
Cloverdale. It has a profile similar to that described as 
representative for the Cloverdale series, except that the 
surface layer is loam about 5 inches thick. Included with. 
this soil in mapping are small tracts of Stellar soils, sand. 
bars, and gravelly ridges. 

‘This soil has very slow permeability. Runoff is me- 
dium, The available water holding capacity is about 7.5 
to 9 inches. The water-supplying capacity 1s about 8 to 
10 inches. Effective rooting depth is about 60 inches. 
Hazard of erosion is slight. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIs; Clayey range 
site. zone 6: wildlife habitat group A.) 

Cloverdale stony clay loam, 3 to 15 percent slopes 
(CE).—This soil is in the southern part of the low-intensity 
survey. It has a profile similar to that described as repre- 
sentative for the series, except that the surface layer is 
stony clay loam about 4 inches thick. About 15 to 80 per- 
cent of the surface is covered with cobblestones and 
stones. Included with this soil in mapping are small tracts 
of Kicks, Forrest, and Stellar soils. 

This soil has very slow permeability. Available water 
holding capacity is about 7.5 to 9 inches. Water supply- 
ing capacity is about 6 to 8 inches. Runoff is rapid. Haz- 
ard of water erosion is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIe; Hills range site, 
zone 6; wildlife habitat group D) 

Cloverdale-Stellar association, 0 to 3 percent slopes 
{Cl).—This association is in the vicinity of Cloverdale in 
the low-intensity survey. About 50 percent of the associa- 
tion is Cloverdale clay loam, 0 to 8 percent slopes, and 
about 40 percent is Stellar gravelly clay loam, 0 to 3 per- 
cent slopes. The Stellar soil is on slightly elevated ridges, 
and the Cloverdale soil is in broad swales between the 
ridges. Included in mapping are areas of Kicks and For- 
rest soils that make wp about 10 percent of the association. 

The Cloverdale soil has the profile described as repre- 
sentative for the Cloverdale series. It has very slow 
permeability. Runoff! is medium. The available water 
holding capacity is about 7.5 to 9 inches. The water-sup- 
plying capacity is about 8 to 10 inches. Effective rooting 
depth is about 60 inches. Hazard of erosion is slight. 

The Stellar soi) has a profile similar to that described 
as representative for the Stellar series, except that it has 
a surface layer of gravelly clay loam about 5 inches thick. 
Tt has slow permeability. Runoff is medium. The avail- 
able water holding capacity is 8 to 9.5 inches, The water- 
supplying capacity generally is about 8 to 10 inches; in a 
few areas that receive runoff, however, the water-supply- 


HIDALGO COUNTY, NEW MEXICO 13 


ing capacity is as much as 15 inches. Effective rooting 
depth is 60 inches or more. Flazard of erosion is slight. 
The soils in this association are used for range, wildlife 
habitat, and watershed. (Dryland capability subclass 
VIs; Clayey range site, zone 6; wildlife habitat group A) 


Comoro Series 


The Comoro series consists of well-drained soils that: 
formed in recent alluvium from well-mixed igneous and 
sedimentary rocks on alluvial bottoms and fans. Slopes 
are 0 to 9 percent. Associated soils are in the Chiricahua, 
Hap, Grabe, Pima, and Arizo series. 

Tn a representative profile, the surface layer is brown 
fine sandy Joam about 12 inches thick. The substratum, 
toa depth of 24 inches, is grayish-brown sandy loam that 
is highly stratified with thin layers of loamy sand, silts, 
and clays. Below this, the substratum is brown stratified 
sand, loamy sand, and sandy Joam to a depth of about 
60 inches. 

Areas of Comoro soils range from 3,600 fect in the 
Virden Valley to 5,500 feet in ‘the northeastern corner of 
the county. ‘The aver age annual air temperature is 58° to 
ne F. The average annual precipitation is 10 inches in 

the Virden Valley and 12 inches at the higher elevations. 
The frost-free season is 185 to 215 days. 

Comoro soils are used for irrigated crops, range, wild- 
life habitat, and watershed. The vegetation consists of 
annual grasses, mid grasses, sacahuista, shrub live oak, 
one-seed juniper, and desert willows. 

Representative profile of Comoro fine sandy loam, 660 
feet west and 400 feet north of south quarter corner of 
sec. 12, 1.19 8., R. 21 W.: 

Ap—O0 to 12 inches, brown (10Y¥R 5/3) fine sandy loam, dark 
brown (1OYR 3/3) when moist; weak, fine, crumb 
structure; slightly hard, very friable when moist, 
nonstiecky and nonplastic when wet; few fine roots; 


common, very fine, interstitial pores; slightly eal- 
careous; moderately alkaline; abrupt, smooth 
boundary. 5 to 16 inches thick. 


C1—12 to 24 inches, grayish-brown (10YR 5/2) sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
massive; highly stratified with thin layers of loamy 
sand, silts, and clays; hard, very friable when 
moist, nonsticky and nonplastic when wet; few fine 
roots; common, very fine, tubular pores; slightly 
caleareous; moderately alkaline; clear, smooth 
boundary. 8 to 20 inches thick. 

C2—24 to 60 inches, brown (10YR 5/8) stratified sand. loamy 
sand, and sandy loam, with thin layers of silt loam 
or silty clay loam, dark brown (10YR 3/3) when 
moist; massive; slightly hard, very friable when 
moist, nonsticky and nonplastic when wet: few fine 
roots; common, very fine, interstitial pores; strongly 
enlenreous: moderately alkaline; free water at a 
depth of 53 inches. 


The A horizon has a value of 4 or 5 when dry and 2 or 38 
when moist. Chroma is 2 or 8. This horizon ranges from 
gravelly loam to loamy sand in texture, but it is typically 
fine sandy loam. The co'or of the C horizon is similar to that 
of the A horizon. The © horizon is stratified, but the texture 
averages sandy loam. In many places it contains gravel, 
especially in the lower part. 

Comoro fine sandy loam (0 to 1 percent slopes) (Cm) — 
This soil is only in the Virden Valley in the high-inten- 
sity survey. It has the profile described as representative 
for the series. Included with this soil Im mapping are 
aveas of Grabe and Arizo soils and Comoro loam and 
Comoro loamy sand. 


This soil is well drained, but in places it has a seasonal 
water table at a depth of 48 to 60 inches. Tt has mod- 
erately rapid permeability. Runoff is slow. The available 
water holding capacity is 6 to 8 inches. The water-sup- 
plying capacity is about 15 to 20 inches from precipita- 
tion and additional runoff. Runoff has been diverted away 
from areas of farmland. Tffective rooting depth is about 
60 inches. Hazard of soil blowing is moderate, and that 
of water erosion is slight. 

This soil is used for irrigated crops, range, and wild- 
life habitat. (Irrigated capability unit Tle-2; dryland 
capabihty subclass VIle; Bottomland range site, zones 6 
and 7; wildlife habitat group C) 

Comoro gravelly loam (1 to 3 percent slopes) (Co).— 
This soil is only in the Virden Valley in the high-in- 
tensity survey. It has a profile similar to that described 
. representative for the series, except that it has a snr- 

face layer of gravelly loam and contains more gravel 
throughout the profile. Included with this soi] in map- 
ping are small tracts of Grabe and Axizo soils. 

This soil has moderately vapid permeability. Runoff is 
medinm. ‘The available water holding capacity is 5 to 7 
inches. ‘The water-supplying capacity is 15 to 20 inches 
from precipitation and extra runoff. Runoff has been di- 
verted away from areas of cropland. Effective rooting 
depth is about 60 inches. Hazard of water evosion is mac. 
erate. 

This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Irrigated capability unit [Te-3; 
dryland ¢ aaa subclass VIIs; Bottomland range site, 
zones 6 and 7; wildlife habitat group C) 


Eba Series 


The Eba series consists of well-drained soils that 
formed. in old cobbly alluvium from mixed igneous rocks, 
mainly rhyolite, on foot slopes of mountains and on al- 
livial fans. Slopes are 1 to 60 percent. Associated soils 
are in the Forrest, Stellar, and Lehmans series. 

In a representative profile, the surface layer is reddish- 
brown very gravelly loam and very gravelly clay loam 
about 6 inches thick. The subsoil 1s reddish-brown and 
red very gravelly clay about 23 inches thick. The sub- 
stratum 1s pink, weakly cemented caliche of very gv avelly 
light clay loam texture. It is very high in content ‘of Hime. 
The substratum restricts most plant roots. Cobblestones 
and stones occur throughout the profile. 

Areas of Eba soils range from 4,200 to 6,000 feet in 
elevation. ‘The aver age annual air tempert uture is 62° T. 
at Lordsburg and 57° F. in the southernmost part of the 
county. The average annual precipitation is 10 inches at 
the lower elevations and 17 inches at the higher eleva- 
tions. ‘The frost-free season is about 160 days at the high- 
er elevations and about 215 days at the lower elevations. 

Eba soils are used for range, wildlife habitat, and 
watershed. The vegetation consists mainly of short and 
mid grasses, common mesquite, and Mormon-tea. 

Representative profile of Eba very gravelly loam, 1 to 
15 percent slopes, 20 feet east of a ranch road and 528 
feet, west of the center of sec. 19, T. 26 S., R. 20 W.: 

Al1—O to 2 inches, reddish-brown (5YR 5/4) very gravelly 
loam, dark reddish brown (2.5¥R 3/4) when moist; 


weak, thin, platy structure and moderate, fine, gran- 
ular structure; soft, very friable when moist, non- 
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sticky and nonplastic when wet; many fine roots; 
common, very fine, interstitial pores; about 60 per- 
cent gravel and cobblestones; noncaleareous; neu- 
tral; abrupt, smooth boundary. 2 to 5 inches thick. 

A12—2 to 6 inches, reddish-brown (5YR 4/4) very gravelly 
clay loam, dark reddish brown (2.5YR 3/4) when 
moist; massive around gravel and moderate, fine, 
granular strueture in pockets between gravel; 
slightly hard, friable when moist, slightly sticky 
and slightly plastic when wet; many fine roots; 
eommon fine pores; about 60 percent gravel and 
cobblestones; noncalcareous; neutral; clear, smooth 
boundary. 0 to 4 inches thick. 

B21t—6 to 19 inches, reddish-brown (2.5YR 4/4) very 
gravelly clay, dark reddish brown (2.5YR 3/4) when 
moist; massive around gravel and moderate, fine, 
angular blocky structure in pockets between gravel; 
hard, firm when moist, sticky and plastic when wet; 
common fine and very fine roots; common fine pores; 
about 75 percent gravel and cobblestones; nearly 
continuous thin clay films on peds, lining pores, and 
on coarse fragments; nonealeareous; mildly alkaline; 
clear, wavy boundary. 10 to 15 inches thick. 

B22t—19 to 29 inches, red (2.5YR 4/6) very gravelly clay, 
dark red (2.5YR 3/6) when moist; massive around 
gravel and moderate, fine, angular blocky structure in 
pockets between gravel; hard, firm when moist, very 
sticky and very plastie when wet; few fine and very 
fine roots: few very fine pores: about GO percent 
gravel and cobblestones; continuous moderately 
thick clay films on peds and on coarse fragments; 
noncalcareous grading to silghtly caleareous in lower 
two inches: moderately alkaline; clear, wavy bound- 
ary. § to 16 inches thick. 

Cea—29 to 60 inches, pink (SYR 8/3) very gravelly light 
elay loam, yellowish red (5YR 5/6) when moist; 
massive; very hard, friable when moist, slightly 
sticky and slightly plastie when wet; no roots: 
weakly cemented caliche with more than 50 percent 
gravel and cobblestones embedded: below a depth of 
about 50 inches, the lime content decreases gradual- 
ly; moderately alkaline. 


The A horizon has a value of 4 to 6 when dry and a 
chroma of 8 or 4. It ranges from gravelly to very gravelly and 
cobbly loam to very gravelly clay loam in texture. The B 
horizon has a value of 3 to 7 when dry. It is heavy clay 
loam or clay and contains 40 to 75 percent gravel and cobble- 
stones. The Cca horizon ranges from soft to very hard in 
consistence and is commonly weakly cemented. This horizon 
is clay loam or clay and contains 35 to 75 percent gravel and 
cobblestones. 

Eba very gravelly loam, 1 to 15 percent slopes (£8).— 
This soil is extensive and occurs throughout the low-in- 
tensity survey. It has the profile described as representa- 
tive for the Eba series. Included with this soil in map- 
ping are areas of Mohave, Forrest, and Yturbide soils. 

This soil has slow permeability. Runoff is medium. The 
available water holding capacity is 2 to 3 inches. The 
water-supplying capacity is 9 to 11 inches in zone 6 and 
6 to § inches in zone 7. Effective rooting depth is about 29 
inches. Hazard of water erosion is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIe; Gravelly range 
site, zone 6, and Gravelly range site, zone 7; wildlife 
habitat group E) 

Eba-Nickel complex, 10 to 60 percent slopes (EN}.— 
This complex consists of about 65 percent Eba stony 
loam, about 20 percent Nickel gravelly loam, and about 
15 percent other very steeply sloping soils. It occupies the 
steep terminal ends of old alluvial fans and the steep 
side slopes along major drainages. The Eba and Nickel 
soils are closely intermingled. The Eba soils occupy the 


upper part of the fans and the Nickel soils occupy the 
side slopes. 

The Eba soil has a profile similar to that described as 
representative for the Eba series, except that it has more 
stones on the surface. It has slow permeability. Runoff is 
rapid. The available water holding capacity is 2 to 4 
inches. The water-supplying capacity is 5 to 7 inches. 
Effective rooting depth 1s about 29 inches. Hazard of 
water erosion is moderate to severe. 

The Nickel soil has a profile similar to that described 
as representative for the Nickel series, except that it has a 
gravelly loam surface layer. The Nickel soil has mod- 
erately slow permeability. Runoff is rapid. The available 
water holding capacity is 1 to 2 inches. The water-supply- 
ing capacity is 5 to 7 inches. Effective rooting depth is 12 
to 20 inches. Hazard of water erosion is moderate. 

This complex is used for range, wildlife habitat, and 
watershed. (Dryland capability subclass VIIe; Gravelly 
range site, zone 6; wildlife habitat group FE) 


Kicks Series 


The Eicks series consists of well-drained soils that 
formed on old alluvial fans on uplands from mixed 
igneous rocks, mainly rhyolite. Slopes are 0 to 3 percent. 
Associated soils are in the Cloverdale, Stellar, and For- 
rest series, 

In a representative profile, the surface layer is dark 
grayish-brown loam and gravelly sandy clay loam about 
15 inches thick. The subsoil is dark grayish-brown grav- 
elly clay about 10 inches thick. The substratum, to a 
depth of 60 inches or more, is grayish-brown very grav- 
elly loam and very gravelly clay loam. 

Areas of Eicks soils range from 5,000 to 6,000 feet in 
elevation. The average annual air temperature is 57° to 
59° F. The average precipitation is 14 to 16 inches. The 
frost-free season is 160 to 180 days. 

Kicks soils are used for range, wildlife habitat, and 
watershed. The vegetation consists of short and mid 
grasses. 

Representative profile of Kicks loam, 50 feet west of 
road, east center of NWIASWI, sec. 3, T. 33 S., R. 20 W.: 


A11—0 to 8 inches, dark grayish-brown (10¥R 4/2) loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, thin, platy structure and moderate, fine, 
granular structure; soft, very friable when moist, 
slightly sticky and slightly plastic when wet; many 
fine and very fine roots; many fine and very fine 
pores; 10 percent fine gravel; nonealeareous; neu- 
tral; clear, wavy boundary. 2 to 5 inches thick. 

ITA12—3 to 18 inches, dark grayish-brown (10YR 4/2) 
gravelly sandy clay loam, very dark grayish brown 
(10YR 3/2) when moist; moderate, medium, sub- 
angular blocky structure; slightly hard, friable 
when moist, sticky and slightly plastic when wet; 
common fine and very fine roots; common fine and 
very fine pores; 25 percent fine gravel; noncalcare- 
ous; mildly alkaline; clear, smooth boundary. 8 to 
12 inches thick. 

IIJA3—18 to 15 inches, grayish-brown (10YR 5/2) gravelly 
sandy loam, dark grayish brown (10YR 4/2) when 
moist; massive; slightly hard, very friable when 
moist, nonsticky and nonplastic when wet; common 
fine and very fine roots; common fine and very fine 
pores; 25 percent fine gravel; noncaleareous; mildly 
alkaline; abrupt, wavy boundary. 0 to 3 inches 
thick. 
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IVB21tb—15 to 25 inches, dark grayish-brown (10YR 4/2) 
gravelly clay, very dark grayish brown (10YR 3/2) 
when moist; common, medium, distinct mottles of 
yellowish brown (10YR 5/6); massive; very hard, 
firm when moist, sticky and plastic when wet; few 
fine and very fine roots and pores; thick clay films 
in the few, fine and very fine, tubular pores and on 
surfaces of pebbles; 85 percent fine gravel; noncal- 
careous; mildly alkaline; clear, wavy boundary. 8 
to 16 inches thick. 

IVB22tb—25 to 60 inches, grayish-brown (10YR 5/2) strati- 
fied very gravelly loam and very gravelly clay loam, 
dark grayish brown (10YR 4/2) when moist; com- 
mon, medium, distinct mottles of yellowish brown 
(J0YR 5/6); massive; hard, friable when moist, 
slightly sticky and plastie when wet; few fine and 
very fine roots and pores; moderately thick clay 
films on surfaces of pebbles; 45 percent fine gravel; 
slightly calcareous; moderately alkaline. 


The A horizon has a value ranging from 3 to 5 when dry 
and 2 to 4 when moist. Chroma is 2 or 8. This horizon is 
sandy loam, loam, and sandy clay loam in texture and con- 
tains 5 to 30 percent gravel. The IVB21tb horizon has a 
value ranging from 3 to 5 when dry and 2 to 4 when moist. 
Chroma is 2 or 3. The IVB22tb horizon is stratified very 
gravelly sand, silt, and clay, but on the average is gravelly 
light clay loam in texture. In many places, some small iron 
and manganese concretions occur in the IVB21tb and 
IVB22tb horizons, 

Eicks loam (0 to 3 percent slopes) (ES|.—This soil is 
only in the southwestern part of the low-intensity survey, 
near Cloverdale. Included with this soil in mapping are 
areas of Cloverdale, Stellar, and Forrest soils. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is 5 to 7 inches. The 
water-supplying capacity is about 10 to 12 inches. Effec- 
tive rooting depth is about 60 inches. Hazard of erosion 
is slight. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIs; Loamy range 
site, zone 6; wildlife habitat group A) 


Forrest Series 


The Forrest series consists of well-drained soils that 
formed on old alluvial fans on uplands from mixed 
igneous rocks, mainly rhyolite. Slopes are 0 to 5 percent. 
Associated soils are in the Stellar, Mohave, Pinaleno, 
Mimbres, and Yturbide series. 

In a representative profile, the surface layer is reddish- 
brown gravelly loam about 4 inches thick. The subsoil ex- 
tends to a depth of 60 inches. The upper 7 inches of the 
subsoil is reddish-brown gravelly heavy clay loam; the 
next 12 inches is red gravelly clay; the next 7 inches is 
reddish-brown light clay; and the lower 30 inches is red 
very gravelly clay loam that is high in content of lime. 
The lower 380 inches is weakly cemented and restricts 
plant roots. 

Areas of Forrest soils range from 3,700 to 6,000 feet in 
elevation. The average annual air temperature is about 
62° F. at the lower elevations and 57° F. at the highest 
elevations. The average annual precipitation is 10 to 14 
inches. The frost-free season is 160 to 215 days. 

Forrest soils are used for range, wildlife habitat, and 
watershed. The vegetation consists of short and mid 
grasses, broom snakeweed, and common mesquite. 

Representative profile of Forrest gravelly loam, 530 
feet north of the southwest corner of sec. 18, T. 28 S., R. 
19 W.: 


A1l—O0 to 4 inches, reddish-brown (5YR 5/4) gravelly loam, 
dark reddish brown (5YR 3/4) when moist; mod- 
erate, fine, granular structure; slightly hard, very 
friable when moist, slightly sticky and slightly 
plastic when wet; common fine roots; common fine 
pores; noncaleareous; mildly alkaline; clear, 
smooth boundary. 2 to 6 inches thick. 

Bit—4 to 11 inches, reddish-brown (2.5YR 4/4) gravelly 
heavy clay loam, dark reddish brown (2.5YR 8/4) 
when moist; moderate, medium, subangular blocky 
structure; very hard, friable when moist, very 
sticky and very plastic when wet; common very fine 
roots; common, very fine, tubular pores; thin con- 
tinuous clay films on peds; noncaleareous; mildly 
alkaline; clear, smooth boundary. 5 to 10 inches 
thick. 

B21t—11 to 17 inches, red (2.5YR 4/6) gravelly clay, dark 
red (2.5YR 3/6) when moist; mottles of dark red- 
dish-brown (2.5YR 38/4) when moist; moderate, 
medium, subangular blocky strueture; very hard, 
friable when moist, very sticky and very plastic 
when wet; common very fine roots; common, very 
fine, tubular pores; thick continuous clay film on 
peds; few, small, black stains; slightly caleareous; 
mildly alkaline; gradual, irregular boundary. 4 to 
8 inches thick. 

B22t—-17 to 23 inches, red (2.5YR 4/6) gravelly clay, dark 
red (2.5YR 8/6) when moist; moderate, medium, 
subangular blocky structure; very hard, friable when 
moist, very sticky and very plastic when wet; com- 
mon very fine roots; common, very fine, tubular 
pores; continuous clay film on peds and pebbles; few 
black stains; slightly caleareous; mildly alkaline; 
clear, smooth boundary. 4 to 8 inches thiek. 

B23tca—23 to 80 inches, reddish-brown (2.5YR 4/4) gravelly 
light clay, dark red (2.5YR 8/6) when moist; weak, 
coarse, subangular blocky structure; very hard, 
friable when moist, very sticky and plastic when 
wet; few very fine roots; common, very fine, tubular 
pores; patchy clay films on ped surfaces; few Hme 
mycelia, few lime flecks, and few, medium, promi- 
nent, soft lime concretions; patchy lime coatings on 
pebbles; strongly calcareous; moderately alkaline; 
clear, smooth boundary. 5 to 10 inches thick. 

B8ca—30 to 60 inches, red (2.5YR 5/6) very gravelly heavy 
clay loam, red (2.5YR 4/6) when moist; weak, 
medium, subangular blocky structure; very hard, 
firm when moist, sticky and plastic when wet; no 
roots; few, very fine, tubular pores; pockets of 
weakly cemented caliche and gravel that are easily 
broken with shovel; strongly calcareous; moderately 
alkaline; cementation and lime content gradually 
decrease below a depth of 40 inches. 


The A horizon has a value of 5 or 6 when dry and 8 or 4 
when moist. Chroma ranges from 8 to 5. This horizon ranges 
from gravelly loam to gravelly sandy loam or from loam to 
sandy loam in texture. The Bt horizon has a value of 4 or 5 
when dry. It ranges from gravelly clay to gravelly clay loam 
in texture and contains 15 to 85 percent gravel. The B3ca 
horizon is high in content of lime and is weakly to strongly 
cemented. It contains from 35 to 50 percent gravel. 

Forrest gravelly loam (1 to 3 percent slopes) (FG).— 
This soil is throughout the low-intensity survey. It has 
the profile described as representative for the serics. In- 
cluded with this soil in mapping are areas of Stellar and 
Mohave soils, Forrest sandy loam, and Forrest. Joam. 

This soil has slow permeability. Runoff is medium. The 
available water holding capacity is 5 to 7 inches. The 
water-supplying capacity is about 6 inches at the lowest 
elevations and about 8 inches at the highest elevations. 
Effective rooting depth is about 30 inches. Hazard of 
water erosion is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subelass Vie in zone 6 and 
Vile in zone 7; Loamy range site, zone 6, and Loamy 
range site, zone 7; wildlife habitat group C) 
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Forrest loam (1 to 3 percent slopes) (FE).—This soil has 
a profile similar to that described as representative for 
the series, except that the surface layer is loam about 1 
foot thick. Included with this soil in mapping are small 
tracts of Mohave and Pinaleno soils, Forrest sandy loam, 
and Forrest gravelly loam. 

This soil has slow permeability. Runoff is medium. The 
available water holding capacity is 5 to 7 inches. The 
water-supplying capacity is about 6 inches at the lowest 
elevations and about 8 inches at the highest elevations. 
Effective rooting depth is about 30 inches. Hazard of 
water erosion is moderate. 

This soil is used for range, wildlite habitat, and water- 
shed. (Dryland capability subclass Vie in zone 6 and 
Vile in zone 7; Loamy range site, zone 6, and Loamy 
range site, zone 7; wildlife habitat group C) 

Forrest-Pinaleno association (( to 8 percent slopes) 
(Fl).—This association is only in the San Simon Valley in 
the low-intensity survey. It consists of about 60 percent 
Forrest. gravelly loam and about 30 percent Pinaleno 
gravelly loamy sand. The Pinaleno soil is on narrow, 
elongated ridges, and the Forrest soil is in swales between 
the ridges. Inclusions of Mohave, Mimbres, Stellar, and 
Glendale soils make up about 10 percent of the associa- 
tion. 

The Forrest. soil has slow permeability. Runoff is 
medium. The available water holding capacity is 5 to 7 
inches. The water-supplying capacity is about 6 inches at 
the lowest elevations and about 8 inches at the highest ele- 
vations. Effective rooting depth is about 30 inches, Haz- 
ard of water erosion is moderate. 

The Pinaleno soil has moderately slow permeability. 
Runoff is medium. The available water holding capacity 
is 8 to 4 inches. The water-supplying capacity is 6 to 7 
inches. Effective rooting depth is about 60 inches. Hazard 
of erosion is moderate. 

The soils in this association are used for range, wildlife 
habitat, and watershed. (Forrest soil in dryland capabil- 
ity subclass VI Ie, Loamy range site, zone 7, and wildlite 
habitat group C; Pinaleno soil in dryland capability sub- 
class VIle. Gravelly range site, zone 7, and wildlife habi- 
tat eroup B) 

Forrest-Stellar association (1 to 5 percent slopes) 
(FM).—This association consists of about 45 percent Forrest 
gravelly sandy loam, 1 to 5 percent slopes, and about 40 
percent Stellar sandy clay Joam, 1 to 3 percent slopes. 
Tnchisions of Mohave, Mimbres, and Verhalen soils make 
up about 15 percent of the association. The Forrest, soil 
is on slightly elevated ridges, and the Stellar soil is in 
broad swales between the ridges. 

The Forrest soil has a profile similar to that, described 
as representative for the Forrest series, except that it has 
a gravelly sandy loam surface layer. Tt has slow permea- 
bility. Runoff is medium. The available water holding 
capacity is 5 to 7 inches. The water-supplying capacity is 
about. 6 inches at the lowest elevations and about 8 inches 
at the highest elevations. Effective rooting depth is about 
30 inches. Hazard of water erosion is moderate. 

The Stellar soil has a profile similar to that described 
as representative for the Stellar series, except that it has 
a sandy clay loam surface layer about 8 inches thick. It 
has slow permeability. Runoff is slow. The available 
water holding capacity is 8 to 9.5 inches. The water- 
supplying capacity generally is about 10 inches at the 


highest elevations and about 8 inches at the lowest eleva- 
tions. In a few areas that receive runoff, the water-sup- 
plying capacity is as much as 15 inches. Iffective rooting 
depth is 60 inches or more. Hazard of erosion is mod- 
erate. 

The soils in this association are used for range, wild- 
life habitat, and watershed. (Forvest soil in dryland capa- 
bility subclass VIe in zone 6 and VITe in zone 7, Loamy 
range site, zone 6, Loamy range site, zone 7, and wildlife 
habitat group C; Stellar soil in dryland capability sub- 
class VIs in zone 6 and VIIs in zone 7, Loamy range site, 
zone 6, and Loamy range site, zone 7, and wildlife habi- 
tat group C) 


Frye Series 


The Frye series consists of well-drained soils that 
formed in old valley fill from mixed igneous rocks, main- 
ly rhyolite, on alluvial fans on uplands. A strongly ce- 
mented silica hardpan is at a depth of 20 to 36 inches. 
Slopes are 0 to 8 percent. Associated soils are in the 
Stellar, Forrest, Jal, and Mimbres series. 

In a representative profile, the surface layer is pinkish- 
gray Joam about 5 inches thick. The subsoil is reddish- 
brown heavy clay loam about 23 inches thick and_is 
calcareous in the lower part. The substratum is a light- 
brown, silica-cemented hardpan. 

Areas of Frye soils range from 3,800 to 4,500 feet in 
elevation. The average annual air temperature is about 
62° I. in the San Simon Valley and about 59° in the 
Upper Animas Valley. The average annual precipitation 
is 10 to 12 inches. The frost-free season is 190 to 220 days 
in the San Simon Valley and 160 to 180 days in the 
Upper Animas Valley. 

Frye soils ave used for irrigated crops, range, wildlife 
habitat, and watershed. ‘The vegetation consists mainly of 
short and mid grasses, Mormon-tea, and common mes- 
quite shrubs. 

Representative profile of Frye loam, 500 feet northwest 
of the east quarter corner of sec. 36, T. 28 S., R. 22 W., 
on the south side of borrow pit on the east side of the 
highway : 

Al1—O to 2 inches, pinkish-gray (7.5YR 6/2) loam, dark 
brown (4 Rk 4/2) when moist; weak, thin, platy 
structure; slightly hard, very friable when moist, 
slightly sticky and slightly plastie when wet; many 
fine roots; many vesicular pores; noncalcareous ; 
mildly alkaline; clear, smooth boundary. 0 to 4 
inches thick. 

A12—2 to 5 inches, pinkish-gray (7.5YR 6/2) heavy loam, 
dark reddish brown (5YR 38/3) when moist; weak, 
thick, platy strueture; hard, very friable when moist, 
slightly sticky and slightly plastic when wet; many 
fine roots; many vesicular pores; nonealcareous : 
mildly alkaline; clear, smooth boundary. 2 to 5 
inches thick. 

B21t—5 to 16 inches, reddish-brown (SYR 4/38) heavy clay 
Jonm, dark reddish brown (5YR 8/4) when moist; 
weak, medium, prismatic structure and moderate, 
medium, subangular bloeky structure; very hard, 
friuble when moist, sticky and plastic when wet; 
many fine roots; common, fine, tubular pores; patchy 
to nearly continuous clay films on peds; noneal- 
eareous; mildly alkaline; clear, smooth boundary. 6 
to 18 inches thick. 

B22t--16 to 24 inches, reddish-brown (5YR 5/3) heavy clay 
lowm, dark reddish brown (5YR 8/4) when moist; 
weak, medium, prismatic structure and moderate, 
medium, subangnlar blocky structure; very hard, 
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friable when moist, sticky and plastic when wet; 
few fine roots; common, fine, tubular pores; patchy 
clay films on peds; few threads of lime; slightly cal- 
crreous within peds, strongly calcareous on peds; 
mildly alkaline; clear, smooth boundary. 4 to 14 
inches thick. 

B8cua—24 to 28 inches, reddish-brown (5YR 5/4) clay loam, 
reddish-brown (5YR 4/4) when moist; moderate, 
thick, platy structure and weak, medium, subangular 
blocky structure; very hard, friable when moist. 
slightly sticky and slightly plastic when wet; few 
fine roots; common, fine, tubular pores; small specks 
of manganese stains on pedS; common, medium, soft 
lime concretions; slightly calcareous in peds, 
strongly calcareous between peds; moderately alka- 
line; clear, smooth boundary. 2 to 6 inches thick. 

Csim—28 inches, light-brown (7.5YR 6/4) strongly cemented 
silica hardpan, brown (7.5YR 4/4) when moist; no 
roots; no pores; slightly caleareous to strongly cal- 
careous, 


The A horizon ranges from 4 to 7 in value when dry and 
from 2 to 4 in chroma, It ranges from loamy sand to loam 
in texture. The B horizon has a value of 4 to 6 when dry and 
has a chroma of 8 or 4. The Bt horizon ranges from heavy 
clay loam to light clay in texture. The silica pan is stratified 
and contains thin veins of weakly cemented caliche in 
places, Depth to the silica pan ranges from 20 to 86 inches. 
Where wells have been drilled in these soils, the silica pan 
extends to a depth of about 12 to 33 feet and is inter- 
mittent or continuous. 

Frye sandy loam, hummocky (0 to 3 percent slopes) 
{Fn).—This soil is only in the high-intensity survey near 
Rodeo. It has a profile similar to that described as repre- 
sentative for the series, except that it has a sandy loam 
surface layer about 6 inches thick. About 50 per cent of 
the surface is covered with loamy sand hummocks that 
average about 24 inches in height. 

This soil has slow permeability. The available water 
holding capacity is 4 to 5 inches. The water-supplying 
capacity is about 7 to 8 inches. Runoff is slow. Effective 
rooting depth is 20 to 36 inches. Hazard of soil erosion 
is severe. 

This soil is used for range, wildlife habitat. and water- 
shed. A small acreage has been used for irrigated crop- 
land. (Irrigated capability unit T1Te-4; dryland capa- 
bility subclass Vile; Sandy range site, zones 6 and 7; 
wildlife habitat group F) 

Frye loam (0 to 1 pen slopes) (Fr)—This soil is only 
in the San Simon Valley near Rodeo in the high- -intensity 
survey. It has the profile described as repr esentative for 
the series. Included with this soil in mapping are areas 
of Jal and Mimbres soils. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is 4 to 5 inches. The 
water-supplying capacity is about 8 to 9 inches. Hffective 
rooting depth is 20 to 86 inches. Hazard of erosion is 
slight. 

This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Ir igated capability unit ITIs-6; 
dryland capability subclass VIIs; Loamy range site, zone 
7; wildlife habitat group F) 

Frye loam (0 to 3 percent slopes) (FY)—This soil is 
only near Rodeo and in the Upper Animas Valley in the 
low-intensity survey. Included with this soil in mapping 
are small areas of Karro, Forrest, and Mimbres soils. 
Also included are areas of soils that have a sandy loam 
surface layer. 

This soil has slow permeability. The available water 
holding capacity is 4 to 5 inches. The water-supplying 
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capacity is 7 to 8 inches. Runoff is slow to medium. If- 
fective rooting depth is 20 to 36 inches. Hazard of erosion 
is slight. 

This soil is used for 1 range, wildlife habitat, and water- 
shed. (Dryland capability subclass VITs; Loamy range 
site, zone 7; wildlife habitat group F) 


Gila Series 


The Gila series consists of well-drained soils that 
formed in recent alluvial sediments from mixed igneous 
and sedimentary rocks on alluvial bottoms and fans. 
Slopes are 0 to 3 percent. Associated soils are in the 
Mimbres, Glendale, Stellar, and Mohave series. 

In a representative profile, the surface layer is brown 
loam about 4 inches thick. The underlying material, to a 
depth of about 23 inches, is brown loam. Between depths 
of about, 23 and 40 inches is light-brown loam. Below this, 
to a depth of about 60 inches, is light-brown gravelly 
loamy sand. It is stratified with loam and fine sandy 
loam. 

Areas of Gila soils range from 4,000 to 5,000 feet in 
elevation. The average annual air temperature is 60° to 
62° F. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 180 to 210 days. 

Gila soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. The vegetation consists 
of mid grasses, common mesquite, allthorn, yucca, and 
annual weeds. 

Representative profile of Gila loam, three-fourths mile 
west of the southeast corner of sec. 28, T. 25 8., R. 20 W.: 


AI—O to 4 inches, brown (10YR 5/8) loam, dark yellowish 
brown (10YR 8/4) when moist; weak, thick, platy 
structure parting to weak, thin, platy structure and 
weak, fine, granular strueture; slightly hard, very 
friable when moist, nonsticky and nonplastic when 
wet; common fine roots; common fine interstitial 
pores; slightly caleareous; mildly alkaline; clear, 
smooth boundary. 2 to 6 inehes thick. 

AC—4 to 18 inches, brown (10¥R 5/8) loam, dark yellowish 
brown (10YR 3/4) when moist; weak, medium, sub- 
angular blocky structure; hard, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine roots; common, fine, tubular pores; 
slightly calcareous; mildly alkaline; clear, wavy 
boundary. 5 to 14 inches thick. 

C1—18 to 23 inches, brown (10YR 5/3) loam, dark brown 
(7.5YR 3/4) when moist; very weak, coarse, sub- 
angular blocky structure; hard, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine roots; common, fine, tubular pores; 


slightly ealeareous; mildly alkaline; gradual, wavy 
boundary. 6 to 14 inches thick. 
C2—238 to 31 inches, light-brown (7.5YR 6/4) loam, brown 


(75YR 4/4) when moist; massive; hard, very fri- 
able when moist, slightly sticky and slightly plastic 
when wet; common fine roots; common, fine, tubu- 
lar pores; slightly calcareous; mildly alkaline; 
gradual, wavy boundary. 4 to 14 inches thick. 

C3ea-——31 to 40 inches, light-brown (7.5YR 6/4) loam, brown 
(75YR 4/4) when moist; massive; hard, very fri- 
able when moist, slightly sticky and slightly plastie 
when wet; few threads of lime; few fine roots; 
common, fine, tubtlar pores; strongly calcareous; 
moderately alkaline; abrupt, smooth boundary. 0 to 
10 inches thick. 

IIC4en—40 to 60 inches, light-brown (7.5YR 6/4) gravelly 
loamy sand that contains strata of loam and fine 
sandy loam, brown (7.5YR 4/4) when moist; mas- 
sive; soft, very friable when moist, nonsticky and 
nlonplastic when wet; very few fine roots; common, 
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fine, interstitial pores; thin lime coatings on the 
surface of pebbles; strongly calcareous; moderately 
alkaline. 

The A horizon has a value of 5 or 6 when dry and 3 or 4 
when moist. Chroma ranges from 2 to 4. This horizon ranges 
from fine sandy loam to loam and sandy clay loam in tex- 
ture. The AC and C horizons have colors similar to those of 
the A horizon. Texture is very fine sandy loam or loam that 
contains thin strata of fine sandy loam. Clay content aver- 
ages 12 to 18 percent. The A and AC horizons range from 
nonealeareous to moderately caleareous. The IIC horizon 
ranges from sandy loam to gravelly sand that contains strata 
of loam and sandy loam. 

Gila sandy loam (0 to 8 percent slopes) (GA).—This soil 
is only in the low-intensity survey. It has a profile similar 
to that described as representative for the series, except 
that it has a sandy loam surface layer about 3 inches 
thick. The underlying material is fine sandy loam that has 
strata of loam, silt loam, and very fine sandy loam. In- 
cluded with this soil in mapping are areas of Mimbres 
and Yturbide soils that make up as much as 20 percent 
each of the areas mapped as this Gila soil. 

This soil has moderate permeability. Runoff is slow. 
The available water holding capacity is 7.5 to 9 inches. 
The water-supplying capacity 1s about 15 to 20 inches 
from precipitation and additional runoff. The effective 
rooting depth is 60 inches or more. Hazard of soil blow- 
ing is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIe; Bottomland 
range site, zones 6 and 7; wildlife habitat group C) 

Gila loam (0 to 1 percent slopes) (Gb)—This soil is only 
in the high-intensity survey. It has the profile described 
as representative for the series. Included with this soil 
in mapping are minor areas of Glendale and Yturbide 
soils and other Gila soils. 

This soil has moderate permeability. Runoff is slow. 
The available water holding capacity is 7.5 to 9 inches. 
The water-supplying capacity is about 15 to 20 inches 
from precipitation and additional runoff. Runoff is gen- 
erally diverted from cropland. The effective rooting 
depth is about 60 inches or more. Hazard of erosion is 
slight. 

This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Irrigated capability unit I-1; 
dryland capability subclass VITc; Bottomland range site, 
zones 6 and 7; wildlife habitat group C) 


Glendale Series 


The Glendale series consists of well-drained soils that 
formed in recent alluvium from mixed igneous and sedi- 
mentary rocks on alluvial bottoms and in swales. Slopes 
are 0 to 2 percent. Associated soils are in the Arizo, Mim- 
bres, Grabe, Gila, Verhalen, Mohave, and Stellar series. 

In a representative profile, the surface layer is light 
brownish-gray silty clay loam about 16 inches thick. The 
substratum, to a depth of 24 inches, is light brownish- 
gray silty clay loam. Between depths of 24 and 45 inches, 
it is pale-brown silty clay loam stratified with thin layers 
of clay, silt loam, and sand and gravel. Below this, the 
substratum, to a depth of about 60 inches, is very pale 
brown, stratified silty clay loam and silt loam that has 
thin layers of sand and gravel. 

Areas of Glendale soils range from 3,700 to 5,000 feet 


in elevation. The average annual air temperature is about 
60° to 62° F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 180 to 210 days. 

Glendale soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. The vegetation consists 
of short and mid grasses and common mesquite. 

Representative profile of Glendale silty clay loam, 330 
feet south and 3380 feet west of the east quarter corner of 
sec. 81, T. 18 5., R. 21 W.: 


Apl—O0 to 9 inches, light brownish-gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) when 
moist; weak, medium, granular structure; hard, 
very friable when moist, sticky and plastic when 
wet; common fine roots; few, fine, tubular pores; 
slightly calcareous; mildly alkaline; abrupt, wavy 
boundary. 6 to 12 inches thick. 

Ap2—9 to 16 inches, same as Ap1 horizon but more compact 
and massive; older and deeper plow zone. 0 to 8 
inches thick. 
to 24 inches, light brownish-gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) when 
moist; weak, coarse, subangular blocky structure; 
hard, friable when moist, sticky and plastic when 
wet; common fine roots; common, fine, tubular pores; 
moderately caleareous; moderately alkaline; abrupt, 
wavy boundary. 6 to 10 inches thick. 

C2—24 to 45 inches, pale-brown (10YR 6/3) silty clay loam 
stratified with thin layers of clay and silt loam 
and small pockets of sand or gravel, or both, dark 
brown (10YR 4/8) when moist; massive; hard, 
friable when moist, sticky and plastic when wet; 
common fine roots; common, fine, tubular pores; 
moderately caleareous; moderately alkaline; abrupt, 
wavy boundary. 15 to 25 inches thick. 

C8—45 to 60 inches, very pale brown (10YR 7/4), stratified 
silty clay loam and silt loam, and discontinuous 
strata of sand or gravel, or both, yellowish brown 
(10YR 5/4) when moist; moderate, thin, platy 
structure; hard, very friable when moist, sticky and 
plastic when wet; few fine roots; common, fine, 
fan pores; slightly calcareous; moderately alka- 
ine. 


The A horizon has a value of 5 or 6 when dry and 4 or 5 
when moist. Chroma ranges from 2 to 4. The A horizon is 
clay loam, loam, or silty clay loam in texture. The C horizon 
is stratified with material of variable texture but is com- 
monly clay loam or silty clay loam. The profile is slightly to 
strongly calcareous and contains disseminated lime. 

Glendale silty clay loam (0 to 2 percent slopes) (Gc).— 
This soil is in the Virden Valley in the high-intensity 
survey. It has the profile described as representative for 
the series. Included with this soil in mapping are areas 
of Mimbres and Grabe soils and other Glendale soils. 

This soil has moderately slow permeability. Runoff is 
slow. The available water holding capacity is 10 to 12 
inches. The water-supplying capacity is 15 to 20 inches 
from precipitation and additional runoff. Runoff is gen- 
erally diverted away from cropland. Effective rooting 
depth is 60 inches or more. Hazard of erosion is slight. 

This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Irrigated capability unit I-2; 
dryland capability subclass VIIc; Bottomland range site, 
zones 6 and 7; wildlife habitat group H) 

Glendale-Arizo complex (0 to 3 percent slopes) (GD).— 
This complex consists of about 50 percent Glendale clay 
loam, 0 to 1 percent slopes, intermingled with about 30 
percent Arizo loamy fine sand, 1 to 8 percent slopes. The 
Glendale soil occurs on broad alluvial bottom lands. The 
Arizo soil occurs on long, narrow, undulating sand bars 
within the areas of alluvial bottom lands. Included in 
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mapping are about 20 percent Mimbres soils and other 
Glendale and Arizo soils. 

The Glendale soil has a profile similar to that described 
as representative for the Glendale series, except that it 
has a surface layer of brown clay loam about 10 inches 
thick. It has moderately slow permeability. Runoff is 
slow. The available water holding capacity is 10 to 12 
inches. The water-supplying capacity is 15 to 20 inches 
from precipitation and additional runoff. Effective root- 
ing depth is 60 inches or more. Hazard of erosion is 
slight. 

The Arizo soil has a profile similar to that described as 
representative for the Arizo series, except that it has a 
surface layer of grayish-brown loamy sand about 11 
inches thick. It has very rapid permeability. Runoff is 
slow. The available water holding capacity is 2 to 3.5 
inches. The water-supplying capacity is about 15 to 20 
inches from precipitation and additional runoff. Effective 
rooting depth is about 60 inches. Hazard of erosion is 
slight. 

The soils in this complex are used for range, wildlife 
habitat, and watershed. (Dryland capability subclass 
VIls; Bottomland range site, zones 6 and 7; wildlife 
habitat group H) 


Grabe Series 


The Grabe series consists of well-drained soils that 
formed in recent alluvium from mixed igneous and sedi- 
mentary rocks on alluvial bottoms. Slopes are 0 to 1 per- 
cent. Associated soils are in the Glendale, Comoro, and 
Arizo series, 

In a representative profile the surface layer is grayish- 
brown loam about 11 inches thick. The substratum, to a 
depth of 60 inches or more, is stratified, grayish-brown 
and brown loam. 

Areas of Grabe soils range from 3,700 to 4,000 feet in 
elevation. The average annual air temperature is 60° to 
62° If. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 190 to 210 days. 

Grabe soils are used for irrigated crops, range, wildlife 
habitat, and watershed. The native vegetation is short 
and mid grasses. 

Representative profile of Grabe loam, 500 feet west 
and 100 feet south of the north quarter corner of sec. 18, 
T. 19 8. R. 20 W.: 


Ap—0 to 11 inches, grayish-brown (10Y¥R 5/2) loam, very 
dark grayish brown (10¥R 3/2) when moist; weak, 
medium, subangular blocky structure; slightly hard, 
somewhat compact near bottom, very friable when 
moist, slightly sticky and slightly plastic when wet: 
common fine roots; many wormholes; slightly cal- 
careous; mildly alkaline; clear, wavy boundary. 6 
to 15 inches thick. 

C1—11 to 16 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium, prismatic structure; slightly hard, less 
compact than Ap horizon, very friable when moist, 
slightly sticky and slightly plastic when wet; com- 
mon fine roots; common, fine, tubular pores; slightly 
calcareous; moderately alkaline; diffuse boundary. 
5 to 20 inches thick. 

C2—16 to 60 inches, brown (7.5YR 5/2) loam, dark brown 
(7.5YR 3/2) when moist; massive; slightly hard, 
friable when moist, slightly sticky and slightly plas- 
tie when wet; common fine roots; common, fine, 
tubular pores; thin strata of fine sandy loam to silt 


loam underlain by stratified sandy material; mod- 
erately calcareous; moderately alkaline. 


The A horizon has a value of 4 or 5 when dry and 2 or 8 
when moist. It ranges from loam to silty clay loam in texture. 
The C horizon is stratified; it averages loam in texture and 
contains 14 to 18 percent clay. 

Grabe loam (0 to 1 percent slopes) (Ge).—This soil is 
only in the Virden Valley in the high-intensity survey. 
It has the profile described as representative for the 
series. Included with this soil in mapping are small areas 
of Glendale and Comoro soils. 

This soil has moderate permeability. Runoff is slow. 
The available water holding capacity is 9 to 11 inches. 
The water-supplying capacity is about 15 to 20 inches 
from precipitation and additional runoff. The water from 
additional runoff is generally diverted away from crop- 
land. Effective rooting depth is 60 inches or more. Taz- 
ard of erosion is slight. 

This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Irrigated capability unit I-1; 
dryland capability subclass VIIc; Bottomland range site, 
zones 6 and 7; wildlife habitat group C) 

Grabe silty clay loam (0 to 1 percent slopes) (Gm).— 
This soil is only in the Virden Valley in the high-inten- 
sity survey. It has a profile similar to that described as 
representative for the series, except that it has a silty 
clay loam surface layer about 12 inches thick. Included 
with this soil in mapping are areas of Pima and Glen- 
dale soils that make up less than 15 percent of the map- 
ping unit. 

This soil has moderate permeability. Runoff is slow. 
The available water holding capacity is 9 to 11 inches. 
The water-supplying capacity is about 15 to 20 inches 
from precipitation and additional runoff. The water from 
additional runoff is generally diverted away from crop- 
land. Effective rooting depth is 60 inches and more. Haz- 
ard of erosion is slight. 

This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Irrigated capability unit I-2; 
dryland capability subclass VIIc; Bottomland range site, 
zones 6 and 7; wildlife habitat group C) 


Graham Series 


The Graham series consists of well-drained soils that 
formed on old basalt flows in material weathered from 
basalt bedrock. Basalt bedrock is at a depth of 10 to 20 
inches. Slopes are 0 to 45 percent. Associated soils are in 
the Stellar, Mohave, and Vekol series. 

In a representative profile, the surface layer is brown 
stony clay loam about 3 inches thick. The subsoil is red- 
dish-brown elay about 13 inches thick. The substratum is 
reddish-yellow very cobbly clay loam about 3 inches 
thick. Basalt bedrock is at a depth of about 19 inches. 

Areas of Graham soils range from 4,000 to 5,000 feet 
in elevation. The average annual air temperature is 59° 
to 61° F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 170 to 200 days. 

Graham soils are used for range, wildlife habitat, and 
watershed. The vegetation consists mainly of short and 
mid grasses and annuals. 

Representative profile of a Granam stony clay loam 
from an area of Graham extremely rocky clay loam, 0 to 
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3 percent slopes, 150 feet northwest of the east quarter 
corner of sec. 14, T. 27 8., R. 20 W.: 


Al—0 to 3 inches, brown (7.5YR 5/3) stony clay loam, dark 
reddish brown (SYR 8/3) when moist; weak, thin, 
platy structure parting to weak, fine, granular struc- 
ture; soft, very friable when moist, slightly sticky 
and slightly plastic when wet; common fine roots; 
common, fine, interstitial pores; stones up to 4 feet 
across are 15 feet apart; slightly calcareous; mildly 
alkaline; clear, smooth boundary. 2 to 5 inches thick. 

B21t—8 to 10 inches, reddish-brown (5¥R 4/3) clay, dark 
reddish brown (5YR 3/3) when moist; weak, coarse, 
prismatie structure and moderate, medium, sub- 
angular blocky structure; very hard, firm when 
moist, very sticky and very plastic when wet; com- 
mon fine roots; common, fine, tubular pores: ap- 
proximately 10 percent basalt stones, cobblestones, 
and gravel; nearly continuous thin clay films on 
surfaces of peds; slightly calcareous; mildly allka- 
line; clear, smooth boundary. 5 to 10 inches thick. 

B22t—10 to 16 inches, reddish-brown (5YR 4/4) clay, dark 
reddish brown (5Y¥R 3/4) when moist; weak, coarse, 
prismatie structure and moderate, medium, sub- 
angular blocky structure: very hard, firm when 
moist, very sticky and very plastic when wet; com- 
mon fine roots: common, fine, tubular pores: ap- 
proximately 10 percent basalt stones, cobblestones, 
and gravel: few, thin, patchy clay films on = sur- 
faces of peds; strongly calcareous: moderately alka- 
line; clear, wavy boundary. 8 to 8 inehes thick. 

Cena—16 to 19 inches, reddish-yeHow (5YR 6/6) very cobbly 
elay loam, yellowish red (5YR 4/6) when moist; 
weak, medium, snbangular blocky structure; very 
hard, firm when moist, very sticky and very plastic 
when wet; few fine roots; common, fine. tubular 
pores; about 50 percent basalt gravel. cobblestones, 
and stones that have patchy lime coatings on their 
surfaces; disseminated lime within the soil mass: 
strongly caleareous: moderately atkaline; abrupt, 
wavy boundary. 0 to 6 inches thick. 

R—19 inches, basalt bedrock with coating of lime. 


The A horizon has a value of 4 or 5 when dry. It is stony 
loam or stony clay loam. The B2t horizon has a value of 3 
or 4 when dry. It is elay or gravelly clay that contains 5 to 
25 percent basalt gravel, cobblestones, and stones. The Cca 
horizon has a value of 5 or 6 when dry and a chroma of 4 
to 6. It is high in content of lime and is very gravelly or 
very cobbly clay loam. Depth to basalt bedrock ranges from 
10 to 20 inches. 

Graham rocky clay loam, 1 to 9 percent slopes (GO).— 
This soil is thronghout the low-intensity survey. Rock 
outcrops make up about 2 to 10 percent of the mapping 
unit. Included with this soil in mapping are areas of 
soils that are similar to this Graham soil but are 20 to 40 
inches deep to bedrock. 

Runoff is rapid. The available water holding capacity 
is 2 to 3 inches. The water-supplying capacity is 4 to 5 
inches. Effective rooting depth is 10 to 20 inches. Hazard 
of water erosion is moderate. 

This soil is used for range. wildlife habitat, and water- 
shed. (Drvland capability subclass VITe; Malpais range 
site, zone 7; wildlife habitat group E) 

Graham extremely rocky clay loam, 0 to 3 percent 
slopes (Gr)—This soil is in the central part of Hidalgo 
County in the high-intensity survey. It has the profile 
described as representative for the series. Rock outcrops 
make up about 80 to 45 percent of this mapping unit. 
Tneluded with this soil in mapping are areas of soils that 
are similar to this Graham soil but are 20 to 40 inches 
deep to bedrock. 

This soil has slow permeability. Runoff is medium. The 


available water holding capacity is 2 to 3 inches. The 
water-supplying capacity is 5 to 7 inches. Effective root- 
ing depth is 10 to 20 inches. Hazard of erosion is slight. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIs; Malpais range 
site, zone 7; wildlife habitat group FE) 

Graham extremely rocky clay loam, 10 to 45 percent 
slopes (GT).—This soil is throughout the low-intensity 
survey. Rock outcrops make up about 30 to 45 percent of 
this mapping unit. Included with this soil in mapping 
are small tracts of barren rock Jand. 

This soil has slow permeability. Runoff is rapid. The 
available water holding capacity is 2 to 3 inches. The 
water-supplying capacity is 5 to 7 inches. Effective root- 
ing depth is 10 to 20 inches. Hazard of water erosion is 
severe. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIs; Flills range 
site, zone 7; wildlife habitat group E) 


Hap Series 


The Hap series consists of well-drained soils that 
formed in old alluvium from granitic rocks on alluvial 
fans on uplands. Slopes are 1 to 9 percent. Associated 
soils are in the Yturbide and Sonoita series. 

In a representative profile, the surface layer is brown 
gravelly loam about 3 inches thick. The subsoil is red and 
reddish-brown gravelly sandy clay loam about 25 inches 
thick. The substratum, to a depth of 38 inches, is white, 
weakly cemented caliche of sandy clay loam texture, and 
this restricts most plant roots. Below this, to a depth of 
60 inches and more, the substratum is pinkish-gray sandy 
clay loam. 

Areas of Hap soils range from 4,200 to 5,000 feet in 
elevation. The average annual air temperature is 59° to 
61° F. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 190 to 200 days. 

Hap soils are used for range, wildlife habitat, and 
watershed. The vegetation is mainly short and mid 
grasses, yucca, common mesquite, and Mormon-tea. 

Representative profile of a Hap gravelly loam from an 
area of Hap-Yturbide association, 1 to 9 percent slopes, 
220 feet east of the northeast corner of sec. 26, T. 22 S., 
R. 17 W.: 


A1—O to 8 inches, brown (7.5Y¥R 5/4) gravelly loam, dark 
brown (7.5¥R 4/4) when moist; weak, medium, 
platy structure and weak, medium, granular struc- 
ture; soft, very friable when moist, nonsticky and 
nonplastie when wet; many very fine roots; many 
very fine pores; approximately 15 percent gravel; 
nonenleareous; neutral; clear, irregular boundary. 
2 to 12 inches thick. 

B21t—8 to 7 inches, reddish-brown (5YR 4/4) gravelly sandy 
clay loam, dark reddish brown (2.5Y¥R 3/4) when 
moist; weak, coarse, subangular blocky structure; 
slightly hard, friable when moist, sticky and plastic 
when wet; many very fine roots; many very fine 
pores; few thin clay films; approximately 15 per- 
cent gravel: nonenleareons; neutral; clear, irregular 
boundary. 0 to 4 inches thick. 

B22t—7 to 18 inches, red (2.5YR 4/6) gravelly sandy clay 
loam, dark red (2.5Y¥R 8/6) when moist; moderate, 
conrse, subangular blocky structure; very hard, 
friable when moist, sticky and plastic when wet; 
many very fine roots; many, very fine, interstitial 
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and tubular pores; many moderately thick clay films 
on gravel, on ped surfaces, in pores, and as bridging 
between sand grains; approximately 15 percent. 
gravel; noncaleareous; neutral; clear, irregular 
boundary. 10 to 16 inches thick. 

18 to 28 inches, reddish-brown (SYR 5/4) gravelly 
sandy clay loam, reddish brown (5YR 4/4) when 
moist; moderate, coarse, srbangular blocky struc- 
ture; very hard, friable when moist, sticky and 
plastic when wet; few very fine roots; many, very 
fine, interstitial and tubular pores; common thin 
clay films on gravel, on ped surfaces, in pores, and 


B23tea 


as bridging between sand grains; approximately 
20 percent gravel; some segregated threads of 
strongly culeareous lime; strongly  calenareous: 


mildly alkaline; abrupt, irregular boundary, 8 to 18 
inches thick. 

Clca—28 to 38 inches, white (SYR 8/1) weakly cemented 
caliche of gravelly sandy clay loam texture, pinkish 
gray (5YR 6/2) when moist: massive; hard, firm 
when moist, sticky and plastic when wet; no roots: 
common, very fine, tubular pores; strongly cal- 
careous; inoderately alkaline; clear, irregular bound- 
ary. 5 to 18 inches thick. 

C2ca—88 to 60 inches, pinkish-gray (7.5YR 7/2) sandy clay 
loam, light reddish brown (SYR 6/3) when moist; 
massive; soft, very friable when moist, slightly 
sticky and slightly plastic when wet; no roots: 
many, fine and very fine, tubular pores; 10 percent 
fine gravel; disseminated lime; strongly caleareous; 
moderately alkaline. 


The A horizon has a value of 4 to 6 when dry and 8 to 5 
when moist. Chroma is 8 or 4. This horizon is commonly 
gravelly loam in texture, but it ranges from gravelly sandy 
loam to gravelly sandy clay loam. The B2t horizon has a 
value of 3 to 5 when dry. It ranges from gravelly heavy 
sandy loam to gravelly sandy elay loam in texture; a large 
part ot the sand fraction is coarse, and content of gravel is 
15 to 35 percent. The Cea horizon has a ecaleium carbonate 
equivalent of 15 to 50 percent that decreases with depth. 
The Cea horizon ranges from gravelly loam to gravelly sandy 
clay loam, gravelly clay loam, or sandy clay loam in tex- 
ture. It has soft to hard consistence or is weakly cemented. 
Depth to the Cea horizon is 20 to 40 inches. 

Hap-Yturbide association, 1 to 9 percent slopes 

AN Pennoni : 

(HA).—This association is mainly on the foot slopes of low 
mountains in the low-intensity survey. It is made up of 
about 50 percent Hap gravelly loam and about 40 percent 
Yturbide loamy sand. Included in mapping are areas of 
Sonoita and Nickel soils that make up about 10 percent 
of the association. 

The Hap soil has the profile described as representative 
for the Hap series. It has moderate permeability. Runoff 
1s medium. The available water holding capacity is 3 to 6 
inches. The water-supplying capacity is about 5 to 7 
inches. Effective rooting depth is 20 to 40 inches, Hazard 
of soil blowing is slight, and hazard of water erosion is 
moderate. 

The Yturbide soil has a profile similar to the one de- 
scribed as representative for the Yturbide series. It has 
rapid permeability. Runoff is medium to slow. The avail- 
able water holding capacity is 2.5 to 3.75 inches. The 
water-supplying capacity is about 5 to 8 inches. Effective 
rooting depth is 60 inches or more. Hazard of soil blow- 
ing is severe. 

_ The soils in this association are used for range, wild- 
life habitat, and_watershed. (Hap soil in dryland capa- 
bility subclass VITe, Sandy range site, zones 6 and 7, 
and wildlife habitat group C; Yturbide soil in dryland 
capability subclass VITe, Deep Sand range site, zones 6 
and 7, and wildlife habitat group B) 


Hawkeye Series 


The Hawkeye series consists of well-drained soils that 
formed in recent coarse-textured alluvium from mixed 
igneous rocks on alluvial fans. Slopes are 0 to 3 percent. 
Associated soils are in the Pima, Eba, and Forrest series. 
Fawkeye soils are mapped only in a complex with Pima 
soils, : 

In a representative profile, the surface layer is dark 
grayish-brown gravelly loam about 12 inches thick. Be- 
low this, the substratum, to a depth of 60 inches or more, 
is brown gravelly loamy coarse sand stratified with sand 
and gravel, 

Areas of Hawkeye soils range from 4,500 to 6,000 feet 
in elevation. The average annual air temperature is 57° 
to 59° F. The average annual precipitation is 14 to 16 
inches. The frost-free season is 160 to 180 days. 

Hawkeye soils are used for range, wildlife habitat, 
and watershed. The vegetation consists of short and mid 
grasses, annual grasses, and weeds. 

Representative profile of a Hawkeye gravelly loam 
from an area of Pima-Hawkeye complex, 0.4 mile east 
and 0.5 mile south of the northwest, corner of sec. 2, T. 31 
S., R. 20 W.: 

Al1—O to 5 inches, dark grayish-brown (1OYR 4/72) gravelly 
loam, very dark brown (1O¥R 2/2) when moist; 
moderate, meditm, granular strueture; slightly 
hard, very friable when moist, slightly sticky and 
slightly plastie when wet; common fine roots; com- 
mon, fine, tubular pores; about 3 percent organic 
matter; about 15 percent semirounded to angular 
gravel; few scattered cobblestones; noncaleareous ; 
mildly alkaline; clear, wavy boundary. 38 to 10 
inches thick. 

A12—5 to 12 inches, dark grayish-brown (10YR 4/2) gravelly 
heavy loam, very dark brown (10¥R 2/2) when 
moist; weak, coarse, subangular blocky structure; 
hard, very friable when moist, slightly sticky and 
slightly plastie when wet; about 2 percent organic 
matter; about 30 percent angular to semirounded 
gravel; few scattered cobblestones; noncalcareous ; 
mildly alkaline; clear, wavy boundary. 4 to 10 
inches thick. 

C-12 to 60 inches, brown (7.5YR 5/2) gravelly loamy coarse 
sand, dark brown (7.5YR 3/2) when moist; mas- 
sive; soft, very friable when moist, nonsticky and 
nonplastie when wet; common fine roots; common, 
fine, interstitial pores; 40 percent angular to semi- 
rounded gravel; many strata of very fine sand to 
coarse sand and gravel; few cobblestones; noncal- 
careous ; mildly alkaline. 


The A horizon has a value of 3 or 4 when dry and 2 or 3 
when moist. Chroma is 2 or 3. This horizon ranges from 
gravelly sandy loam to gravelly heavy lovin in texture. The 
C horizon has a value of 4 or 5 when dry and 3 or 4 when 
moist. Chroma is 2 or 3. The C horizon has strata of very 
fine sand to coarse gravel. 


Hondale Series 


The Hondale series consists of well-drained soils that 
formed in valley fill from mixed igneous and sedimen- 
tary rocks on broad alluvial flats. Slopes are 0 to 3 per- 
cent. Associated soils are in the Mimbres, Verhalen, and 
Ubar series. 

In a representative profile (fig. 8), the surface layer is 
light brownish-gray silt loam about 8 inches thick. The 
subsoil is about 28 inches thick. It is grayish-brown and 
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Figure 8—Profile of a Hondale silt loam. This soil is strongly 
alkaline and very strongly alkaline and is high in content of 
exchangeable sodium. 


light-gray heavy silty clay loam grading to light brown- 
ish-eray heavy sandy clay loam in the lower part. The 
substratum, to a depth of 42 inches, is light-gray heavy 
sandy loam. Below this, to a depth of 60 inches or more, 
it is light gray sand. The soil is strongly alkaline and 
very strongly alkaline and is high in content of exchange- 
able sodium. 

Areas of Hondale soils range from 4,000 to 4,500 feet 
in elevation. The average annual air temperature is 60° 
to 62° F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 190 to 210 days. 

Hondale soils are used for range, wildlife habitat, and 
watershed. A few areas have been used as irrigated crop- 
land. The native vegetation is mid grasses, common 
mesquite, saltbush, and allthorn. 

Representative profile of a Hondale silt loam from an 
area of Hondale soils, SEYANE1, sec. 30, T. 31 S., R. 16 
W.: 


Al11—0 to 2 inches, light brownish-gray (10YR 6/2) silt loam, 
very dark grayish brown (10YR 3/2) when moist; 
strong, thin, platy structure; soft, very friable when 
moist, slightly sticky and slightly plastic when wet; 
many fine roots; common fine pores; moderately 
calcareous; strongly alkaline; abrupt, smooth bound- 
ary. 0 to 8 inches thick. 

to 8 inches, light brownish-gray (10YR 6/2) silt 

loam, very dark grayish brown (10Y¥R 8/2) when 

moist; moderate, medium, subangular blocky struc- 
ture; soft, very friable when moist, slightly sticky 
and slightly plastic when wet; many fine roots; 
common, fine, vesicular pores, and common, fine, 
tubular pores; moderately calcareous; strongly al- 
kaline; abrupt, wavy boundary. 2 to 8 inches thick. 

B21t—8 to 15 inches, grayish-brown (10YR 5/2) heavy silty 
clay loam, dark grayish brown (10¥R 4/2) when 
moist; moderate, medium, angular blocky structure; 
very hard, friable when moist, sticky and plastic 
when wet; many fine roots; common, fine, tubular 
pores; thin clay films; moderately calcareous; very 
strongly alkaline; clear, wavy boundary. 5 to 10 
inches thick. 

B22te1a—15 to 21 inches, light-gray (10YR 7/2) heavy silty 
clay loam, dark grayish brown (10YR 4/2) when 
moist; moderate, medium, subangular blocky struc- 
ture; very hard, friable when moist, sticky and 
plastic when wet; common fine roots; common, fine, 
tubular pores; thin clay films; common, fine, dis- 
tinct lime mottles that are white (10YR 8/2) and 
light brownish gray (10YR 6/2) when moist; 
strongly calcareous; very strongly alkaline; gradual, 
wavy boundary. 5 to 10 inches thick. 

B8tea—21 to 86 inches, Hight brownish-gray (10YR 6/2) 
heavy sandy clay loam, dark grayish brown (10YR 
4/2) when moist; moderate, medium, subangular 
blocky structure and strong, fine, granular structure ; 
very hard, friable when moist, slightly sticky and 
slightly plastic when wet; few fine roots; common, 
fine, tubular pores; thin clay films; common, fine, 
distinct lime mottles that are white (10YR 8/2) and 
light gray (10YR 7/2) when moist; strongly cal- 
eareous; very strongly alkaline; abrupt, smooth 
boundary. 0 to 20 inches thick. 

IICica—36 to 42 inches, light-gray (10YR 7/2) heavy sandy 
loam, grayish brown (10YR 5/2) when moist; mas- 
sive; very hard, friable when moist, nonsticky and 
nonplastic when wet; no roots; few fine pores; com- 
mon, fine, distinct lime mottles; strongly calcareous; 
very strongly alkaline; abrupt, smooth boundary. 
4 to 20 inches thick. 

IIIC2—42 to 60 inches, light-gray (10YR 7/2) sand, grayish 
brown (10YR 5/2) when moist; single grain; 
loose when dry and moist, nonsticky and nonplastie 
when wet; no roots; common, fine, interstitial pores; 
moderately calcareous; very strongly alkaline. 


The A horizon has a value of 5 to 7 when dry and 8 or 4 
when moist. Chroma ranges from 2 to 4. Texture of this 
horizon differs greatly within short distances, but it ranges 
from loamy sand in small, winnowed areas to silty clay 
loam in bare, exposed areas. The B2 horizon has a value of 
5 to 7 when dry and a chroma of 2 to 4, It ranges from 
heavy silty clay loam or heavy clay loam to light clay. The 
B83 horizon ranges from heavy silty clay loam to heavy sandy 
elay loam. The © horizon has a value of 6 or 7 when dry and 
4 or 5 when moist. The profile is strongly alkaline or very 
strongly alkaline and contains more than 15 percent ex- 
changeable sodium. 


Hondale silt loam, strongly alkali (0 to 1 percent 
slopes) (Hd)—This soil is in the high-intensity survey near 
playas. It has a profile similar to that described as repre- 
sentative for the series, except that it is strongly affected 
by alkali. Included with this soil in mapping are small 
areas of gently sloping Hondale silt loam and Verhalen 
soils. 

This soil has very slow permeability. Runoff is slow. 


A12—2 
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The available water holding capacity is 2 to 3 inches. The 
water-supplying capacity is 10 to 12 inches from precipi- 
tation and runoff from surrounding soils. Effective root- 
ee is 60 inches or more. Hazard of erosion is 
shght. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIs; Salt Flats 
range site, zone 7; wildlife habitat group T) 

Hondale soils (0 to 3 percent slopes) (HN).—These soils 
are throughout the low-intensity survey, generally ad- 
jacent to playa lakes. They have the profile described as 
representative for the series, but the texture of the sur- 
face layer differs greatly within short distances. The 
surface layer ranges from loamy sand in small, winnowed 
areas to loam, silt loam, or silty clay loam in bare, ex- 
posed areas. Silt loam is the most common. The soils are 
moderately alkaline to strongly alkaline. Included with 
these soils in mapping are areas of Verhalen, Mimbres, 
and Glendale soils. 

Hondale soils have very slow permeability. Runoff is 
slow. The available water holding capacity is 2 to 8 
inches. The water-supplying capacity is 10 to 12 inches 
from precipitation and runoff from surrounding soils. 
Effective rooting depth is 60 inches or more. Hazard of 
water erosion is slight where slopes are less than 1 per- 
cent and moderate where slopes are greater than 1 per- 
cent, 

These soils are used for range, wildlife habitat, and 
watershed. (Dryland capability subclass VIIs; Salt Flats 
range site, zone 7; wildlife habitat group I) 

Hondale complex (0 to 1 percent slopes) (Hs)—This 
complex is in the high-intensity survey near playas. It 
consists of Hondale silt, loam, Hondale loam, and Hon- 
dale sandy loam that are nearly equal in extent and are 
intermingled. Included in mapping are areas of alkali- 
affected Verhalen, Mimbres, and Glendale soils that 
make up less than 5 percent of the complex. 

Hondale silt loam has a profile similar to that de- 
scribed as representative for the series, except that it 
has less exchangeable sodium in its profile. Hondale loam 
and sandy loam have a profile similar to that described as 
representative for the series, except that the surface layer 
is loam and sandy loam, respectively, and the profile con- 
tains less exchangeable sodium. The soils of this complex 
are slightly to moderately affected by alkali. 

These soils have very slow permeability. Runoff is slow. 
The available water holding capacity is 2 to 3 inches. The 
water-supplying capacity is 10 to 12 inches from precipi- 
tation and runoff from surrounding soils. Effective root- 
ing depth is 60 inches and more. Hazard of erosion is 
slight. 

This complex is used for range, wildlife habitat, and 
watershed. Some areas have been used for irrigated 
cropland. These soils are suited only to alkali-tolerant 
crops. (Irrigated capability unit IVs-5; dryland capa- 
bility subclass VIIs; Salt Flats range site, zone 7; wild- 
life habitat group I) 


Jal Series 


The Jal series consists of well-drained soils that formed 
in old alluvium from igneous and sedimentary rocks on 


alluvial fans on uplands. Caliche is at a depth of 10 to 20 
inches. Slopes are 0 to 5 percent. Associated soils are in 
the Hondale, Karro, Mohave, and Stellar series. 

In a representative profile, the surface layer is pinkish- 
gray and pink loam about 12 inches thick. The sub- 
stratum, to a depth of 60 inches or more, is white caliche 
of clay loam texture. 

Areas of Jal soils range from 4,000 to 5,000 feet in ele- 
vation. The average annual air temperature is 60° to 62° 
F. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 190 to 200 days. 

Jal soils are used for range, wildlife habitat, and water- 
shed. A few acres have been used for irrigated cropland. 
The vegetation consists mainly of mid grasses, winterfat, 
cactus, and allthorn. 

Representative profile of Jal loam, 150 feet southwest 
of the northeast corner of sec. 32, T. 20 8., R. 20 W.: 


A1l—0 to 4 inches, pinkish-gray (7.5YR 7/2) loam, brown 
(7.5X¥R 5/4) when moist; weak, thin, platy structure 
and weak, fine, granular structure; soft, very friable 
when moist, nonsticky and nonplastie when wet; 
common fine roots; common, fine, tubular pores; 
common hard lime fragments on the surface; strong- 
ly calcareous; moderately alkaline; clear, wavy 
boundary. 3 to 6 inches thick. 

A12-—4 to 12 inches, pink (7.5YR 7/4) heavy loam, brown 
(7.5YR 5/4) when moist; weak, medium, subangular 
blocky structure; soft, very friable when moist, 
slightly sticky and nonplastic when wet; many fine 
roots; common, fine, tubular pores; many fine lime 
concretions; strongly calcareous; moderately alka- 
line; abrupt, smooth boundary. 7 to 10 inches thick. 

Cea—12 to 60 inches, white (10YR 8/2) soft ecaliche of clay 
loam texture, light gray (10YR 7/2) when moist; 
massive; hard, firm when moist, sticky when wet; 
no roots; many, hard, fine lime nodules, decreasing 
below a depth of 28 inches; strongly calcareous; 
strongly alkaline. 


The A horizon has a value of 6 or 7 when dry and 5 or 6 
when moist. It is sandy loam, loam, or silt loam in texture. 
The Cca horizon ranges from 7.5YR to 10YR in hue and has 
a value of 7 or 8 when dry and 6 or 7 when moist. It ranges 
from heavy loam to clay loam. It has soft to hard con- 
sistence. In places, it is weakly cemented in the upper part. 
Depth to the Cca horizon is 10 to 20 inches. 

Jal loam (0 to 3 percent slopes) Wa) (JL).—This soil is 
nearly level in the high-intensity survey. Here, it has a 
profile similar to that described as representative for the 
series, except that the surface Jayer is very pale brown 
loam about 18 inches thick. Included in mapping in the 
high-intensity survey are areas of Jal silt loam and Jal 
sandy loam, which make up about 10 percent of this map- 
ping unit, and of Karro soils, which make up about 5 
percent. 

This soil is nearly level to gently sloping in the low- 
intensity survey. Here, it has the profile described as rep- 
resentative for the series. Included in mapping in the 
low-intensity survey are areas of Jal silt loam and Jal 
sandy Joam, which make up about 20 percent of this map- 
ping unit, and of Karro, Verhalen, Hondale, and Tres 
Hermanos soils, which make up about 10 percent. 

This soil has moderate permeability. Runoff is medium. 
The available water holding capacity is 1.5 to 3.5 inches. 
The water-supplying capacity is about 5 to 7 inches. Inf- 
fective rooting depth is 10 to 20 inches. Hazard of soil 
blowing is moderate where the vegetation has been re- 
moved. 
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This soil is used for range, wildlife habitat, and water- 
shed. A few acres have been used for j irrigated cropland. 
(Irrigated capability unit IVs-7; dryland capability 
subclass VIIs; Limy range site, zones 6 and 7; wildlife 
habitat group G) 

Jal-Karro association (0 to 3 percent slopes) (JR}.— 
This association is in the north-central part of the low- 
intensity survey. It consists of about 50 pereent Jal loam 
and 40 percent Karvo silt loam. The Jal soil is gently 
sloping and occurs on slightly elevated ridges. The Karro 
soil is nearly level and occurs in broad areas between the 
ridges. Included in mapping are areas of Mohave and 
Stellar soils that make up about 10 pereent of the as- 
sociation. 

The Jal soil has a profile similar to the one described 
as representative for the Jal series. It has moderate per- 
meability. Runoff is medium. The available water holding 
capacity is 1.4 to 3.5 inches. The water-supplying ca- 
pacity is about 5 to 7 inches. Effective rooting depth is 
10 to 20 inches. Hazard of soil blowing is moderate if 
the vegetation is removed. 

The Karo soil has the profile described as representa- 
tive for the Karro series. Tt has moderately slow permea- 
bility. Runoff is medium. The available water holding 
capacity is § to 7 inches. The water-supplying capacity is 
about 5 to 7 inches. Effective rooting depth is 16 to 24 
inches. baud of soil blowing is moderate where the 
vegetation has been removed. 

The soils in this association are used for range, wildlife 
habitat, and watershed. (Dryland capability subclass 
VIIs; Limy range site, zones 6 and 7; wildlife habitat 
group G) 


Karro Series 


The Karro series consists of well-drained soils that 
formed in old alluvium from mixed igneous and _ sedi- 
mentary rocks on alluvial fans on uplands. Slopes are 0 
to 8 percent. Associated soils are in the Jal, Mohave, 
Stellar, Berino, and Pintura series. In Hidalgo County, 
Karro soils are mapped only in an association with Jal 
soils. 

In a representative profile, the surface layer is light 
brownish-gray and pale-brown heavy loam and silt loam 
about 11 inches thick. The subsoil is light brownish-gray 
silty clay loam about 12 inches thick. The substratum, to 
a depth’ of 60 inches or more, is very pale brown and 
white clay loam that is high in content of lime. 

Areas of Karro soils range from 4,000 to 5,000 feet in 
elevation. The average annual air temper ature is 60° to 
62° I’. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 190 to 210 days. 

Karro soils are used for range, wildlife habitat, and 
watershed. The vegetation consists mainly of short, and 
mid grasses, common mesquite, and allthorn. 

Representative profile of a Karro silt Joam from an 
area of Jal-Karro association, 100 feet northwest of the 
southeast corner of sec. 16, T. 22 S., R. 19 W.: 


Al1—0 to 4 inches, light brownish-gray (10YR 6/2) silt 
loam, dark grayish brown (10¥R 4/2) when moist; 
weak, thick, platy structure: soft, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine roots; many, fine, vesicnlar pores; 
Strongly calcareous: moderately alkaline; clear, 
smooth boundary, 2 to 6 inches thick. 


A12—4 to 11 inches, pale-brown (10YR 6/3) heavy loam, 
dark brown (10¥YR 8/3) when moist; weak, fine, 
subangular blocky strueture; hard, friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine roots; many fine pores; strongly cal- 
ecareous; moderately alkaline; clear, smooth bound- 
ary. 5 to 9 inches thick. 

B2—11 to 23 inches, light brownish-gray (1OYR 6/2) silty 
clay loam, dark grayish brown (1OYR 4/2) when 
moist: weak, coarse, subangular bloeky structure; 
very hard, friable when moist, sticky and plastic 
when wet; common fine roots; common fine pores; 
few threads of lime; strongly caleareous; mod- 
erately alkaline; abrupt, wavy boundary. 9 to 17 
inehes thick. 

Clea—-23 to 85 inches, very pale brown (10YR 7/3) clay 
loam, light brownish gray (10YR 6/2) when moist; 
weak, coarse, subangular blocky structure; very 
hard, firm when moist, sticky and plastic when wet; 
few fine roots; common fine pores; many soft masses 
of lime; strongly calcareous; strongly alkaline; 
clear, wavy boundary. 9 to 18 inches thick. 

C2ca—35 to 60 inches, white (10¥R 8/2) clay loam, very 
pale brown (10YR 7/8) when moist; massive; hard, 
friable when moist, sticky and plastic when wet: 
no roots; common fine pores; many soft masses of 
lime decreasing below a depth of 40 inches; strongly 
ecaleareous; strongly alkaline. 


The A horizon has a value of 5 or 6 when dry and a 
chroma of 2 to 4. It ranges from silt loam to loam and silty 
clay loam in texture. The B horizon las a value of 5 or 6 
when dry and 3 or 4 when moist. Chroma ranges from 2 to 4. 
This horizon is clay loam or silty clay lonm in texture. The 
Cea horizon is clay loam or silty clay loam. It ranges from 
soft to hard in consistence. In places there are layers within 
the Ceca horizon that are weakly cemented. Depth to the 
Cea horizon is 16 to 24 inches. 


Keno Series 


The Keno series consists of well-drained soils that 
formed in old alluvium from basic igneous rocks on al- 
luvial fans on uplands. This alluvium was deposited over 
older alluvium that formed from mixed igneous rocks. 
Slopes are 1 to 4 percent. Associated soils are in the 
Mimbres, Stellar, and Mohave series. 

In a representative profile, the surface layer is eat 
cobbly clay loam about 4 inches thick. The subsoil i 
brown clay about 21 inches thick. The substratum, toa 
depth of about 60 inches, is light-brown gravelly clay 
loam. 

Areas of Keno soils range from 4,200 to 5,000 feet in 
elevation. The average annual air temper ature is 60° to 
62° TI, The average annual precipitation. is 9 to 11 inches. 
The frost-free season is 190 to 210 days. 

Keno soils are used for range, wildlife, and watershed. 
The vegetation consists mainly of short grasses, yucca, 
allthorn, broom snakeweed, and Mormon-tea. 

Representative profile of Xeno cobbly clay loam, 500 
feet north of the southeast corner of sec. 20, T. 21 S., 
R. 21 W.: 


AI—0 to 4 inches, 5/8) cobbly clay loain, 
dark brawn (7.5YR 4/3) when moist; moderate, 
fine, granular structure; soft, very friab'e when 
piwoist, stieky and plastic when wet; many fine and 
very fine roots; many fine and very fine pores; 25 
percent basalt gravel and cobblestones; disseminated 
lime ; strongly calcareous; moderately alkaline; 
c near, smooth boundary. 2 to 6 inches thiek. 

inches, brown (7.5YR 6/2) elay, dark brown 
PR 4/2) when moist; weak, medium, subangular 
blocky structure: very hard, firm when moist, very 
sticky and plastic when wet; common fine and very 


brown (7.5YR 
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fine roots; many, fine and very fine, tubular pores; 
few slickensides; occasional cracks 1 to 144 cen- 
timeters wide throughout this horizon when dry: 
disseminated lime; strongly calcareous; moderately 
alkaline; clear, wavy boundary. 18 to 34 inches thick. 

T1Cen—25 to 60 inches, light-brown (7.5YR 6/4) gravelly 
clay loam, brown (7.5Y¥YR 4/4) when moist; massive ; 
hard, friable when moist, sticky and plastic when 
wet; few fine and very fine roots: common, fine and 
very fine, tubular pores; about 20 percent rhyolite 
gravel; line segregated as thin coatings on gravel; 
strongly calcareous; moderately alkaline. 


The A horizon has a 15 to 40 percent cover of gravel, cob- 
blestones, and occasional stones. This horizon has a value of 
5 to 7 when dry and 3 or 4 when moist. Chroma ranges from 
2 to 4. The A horizon ranges from clay loam to clay in tex- 
ture. The B horizon ranges from 4 to 6 in value when dry and 
from 3 to 5 when moist. Chroma ranges from 2 to 5. Lhe B 
horizon ranges from heavy clay loam to clay. he T1Gea 
horizon ranges from 5 to 7 in value when dry and from 4 to 
6 when moist, and chroma is 8 or 4. This horizon ranges 
from gravelly loam to gravelly clay. The depth to the IICea 
horizon ranges from 20 to 40 inches. 

Keno cobbly clay loam (1 to 4 percent slopes) (KC).— 
This soil occurs in the northwestern part of the low- 
intensity survey. Included with this soil in mapping are 
areas of Mimbres, Stellar, and Mohave soils. 

This soil has very slow permeability. Runoff is medium. 
The available water holding capacity is 7 to 9 inches. 
The water-supplying capacity is about 5 to 7 inches. Ef- 
fective rooting depth is 60 inches. Hazard of erosion is 
slight. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIs; Clayey range 
site, zone 7; wildlite habitat group A) 


Lehmans Series 


The Lehmans series consists of well-drained soils that 
formed in material weathered from acid igneous rock, 
mainly rhyolite, on hills. Bedrock is at a depth of 15 to 
20 inches. Slopes are 1 to 25 percent. Associated soils are 

I I 
in the Nickel, Tres Hermanos, and Forrest series. 

In a representative profile, the surface layer is yellow- 
ish-red stony loam about 4 inches thick. The subsoil is 
reddish-brown stony heavy clay loam that contains some 
accumulation of lime in the lower part. It is about 14. 
inches thick. Rhyolite bedrock is at a depth of about 18 
inches. 

Areas of Lehmans soils range from 4,200 to 6,000 feet 
in elevation. The average annual air temperature is 58° 
to 60° If. The average annual precipitation is 11 to 18 
inches. The frost-free season is about 170 to 200 days. 

Lehmans soils are used for range, wildlife habitat, and 
watershed. The vegetation is short and mid grasses, yuc- 
ca, and century plant. 

Representative profile of a Lehmans stony loam from 
an area of Lehmans extremely rocky loam, 10 to 25 per- 
cent slopes, 800 feet south and 600 feet east of the west 
quarter corner of sec. 4, T. 34.8., R. 16 W.: 

AI—O0 to 4 inches, yellowish-red (SYR 5/6) stony loam, dark 
reddish brown (5Y¥R 38/4) when moist; moderate, 
fine, granular structure; soft, friable when moist, 
slightly sticky and slightly plastic when wet; many 
fine roots; many, fine, interstitial pores; about 15 
percent stones; nonealeareous; mildly alkaline; 
abrupt, smooth boundary. 2 to 6 inches thick. 

B2t—4 to 13 inches, reddish-brown (5YR 5/4) stony heavy 
clay loam, dark reddish brown (5Y¥R 38/4) when 
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moist; moderate, medium, subangular blocky struc- 
ture; soft, friab!'e when moist, sticky and plastic 
when wet; common fine roots; common, fine, tubular 
pores; common patchy clay films on peds and stones; 
noncalcareous; mildly alkaline; clear, wavy bound- 
ary. 6 to 12 inches thick. 

18 to 18 inches, reddish-brown (5YR 5/4) stony heavy 
clay loam, dark reddish brown (5YR 3/4) when 
moist; weak, medium, subangular blocky structure ; 
soft, friab’e when moist, sticky and plastic when 
wet, common fine roots; common, fine, tubular pores ; 
thin clay films on top of stones; thin accumulations 
of calcium carbonate on bottom of stones; strongly 
cnleareous; moderately alkaline; abrupt, wavy bound- 
ary. 2 to 5 inches thick. 

R—18 inches, fractured rhyolite bedrock, lime coated. 

The A horizon has a value of 4 or 5 when dry and 3 
or 4 when moist. Chroma ranges from 8 to 6. This horizon 
is stony or very stony loam in texture. The B horizon has 
a value of 4 or 5 when dry and 8 or 4 when moist. Chroma 
is 3 or 4. This horizon ranges from stony heavy clay loam 
to stony clay. Depth to underlying bedrock ranges from 
15 to 20 inches. 

Lehmans extremely rocky loam, 10 to 25 percent 
slopes (LH).—This soil is throughout the low-intensity sur- 
vey. A few small tracts are intermingled with other soils 
in the high-intensity survey. It has the profile described 
as representative for the series. Rock outcrops make up 
30 to 45 percent of the mapping unit. 

This soil has moderately slow permeability. Runoff is 
rapid. The available water holding capacity is 2 to 3 
inches. The water-supplying capacity is 5 to 6 inches. 
Effective rooting depth is 15 to 20 inches. Hazard of ero- 
sion is slight. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VITs; Iills range 
site, zone 6, and Fills range site, zone 7; wildlife habitat 
group E) 

Lehmans-Nickel association, 1 to 9 percent slopes 
(LN).—This association is throughout the low-intensity sur- 
vey. It consists of about 50 percent Lehmans stony loam 
and about 40 percent Nickel gravelly sandy loam. The 
gently rolling Lehmans soil occupies the domes of hills, 
and the gently sloping Nickel soil occupies the areas 
around and between the domes. a 

Included in mapping are areas of soils that are similar 
to the Nickel soil, except that they are underlain by bed- 
rock at a depth of 20 to 40 inches, Also included are areas 
of Upton and Tres Hermanos soils. Typically, the inclu- 
sions comprise about 10 percent of the association. In the 
area south of Hachita, these inclusions make up as much 
as 40 percent of the association in places. 

The Lehmans soil has a profile similar to the one de- 
scribed as representative for the Lehmans series. It has 
moderately slow permeability. Runoff is medium. The 
available water holding capacity is 2 to 8 inches. The 
water-supplying capacity is 5 to 6 inches. Effective root- 
ing depth is 15 to 20 inches. Hazard of erosion is mod- 
erate. . ; 2 

The Nickel soil has a profile similar to the one de- 
scribed as representative for the Nickel series. It has 
moderately slow permeability. Runoff is medium. The 
available water holding capacity is 1 to 2 inches. The 
water-supplying capacity is about 5 to 7 inches. Effective 
rooting depth is 10 to 20 inches. Hazard of erosion is 
moderate. : ene ; 

This association is used for range, wildlife habitat, and 
watershed. (Lehmans soil in dryland capability subclass 


B8ca: 
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VIle, Hills range site, zone 6, and Hills range site, zone 7, 
and wildlife habitat group E; Nickel soil in dryland 
capability subclass VIIe, Limy range site, zones 6 and 7, 
and wildlife habitat group J) 


Maricopa Series 


The Maricopa series consists of well-drained soils that 
formed in mixed alluvium from mixed igneous rocks on 
alluvial fans. Slopes are 0 to 8 percent. Associated soils 
are in the Mohave, Stellar, Ubar, Hondale, and Mimbres 
series. 

In a representative profile, the surface layer is light 
brownish-gray loamy sand about 8 inches thick. The un- 
derlying layer is grayish-brown sandy loam about 19 
inches thick. The substratum is grayish-brown loamy 
sand to a depth of 60 inches or more. 

Areas of Maricopa soils range from 4,200 to 5,500 feet 
in elevation. The average annual air temperature is 60° 
to 62° I’, The average precipitation is 9 to 11 inches. The 
frost-free season is 190 to 210 days. 

Maricopa soils are used mainly for range, wildlife habi- 
tat, and watershed. A few acres are used for irrigated 
cropland. The vegetation is mid grasses, common mes- 
quite, yucca, Mormon-tea, broom snakeweed, and allthorn. 

Representative profile of Maricopa loamy sand, 60 feet 
west of road and west center of NEI, sec. 26, T. 382 S., 
R. 17 W.: 


Al—0O to 8 inches, light brownish-gray (10YR 6/2) loamy 
sand, dark grayish brown (10YR 4/2) when moist; 
single grain; loose when dry and moist, nonsticky 
and nonplastic when wet; many fine roots; many, 
fine, interstitial pores; noncalcareous; mildly alka- 
line; abrupt, smooth boundary. 2 to 5 inches thick. 

C1—3 to 22 inches, grayish-brown (10YR 5/2) sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
massive; hard, very friable when moist, slightly 
sticky and nonplastic when wet; many fine roots; 
common, fine, tubular pores; slightly calcareous; 
nildly alkaline; gradual, wavy boundary, 15 to 35 
inches thick. 

IIC2—22 to 60 inches, grayish-brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) when moist; 
single grain; loose when dry and moist, nonsticky 
and nonplastic when wet; common fine roots to a 
depth of 40 inches, and few roots below; common, 
fine, interstitial pores; noncalcareous; mildly alka- 
line, 


The A horizon has a value of 5 or 6 when dry and 4 or 
5 when moist. Chroma is 2 or 3. This horizon ranges from 
sandy loam to loamy sand in texture. The C horizon has 
a value of 5 or 6 when dry and 3 or 4 when moist. Chroma 
is 2 or 3. The C1 horizon is sandy loam or light loam. The 
profile is noncalcareous to slightly calcareous. Depth to 
the IIC horizon ranges from 20 to 36 inches. 

Maricopa loamy sand (0 to 3 percent slopes) {Ma].— 
This soil is in the high-intensity survey. Included with 
this soil in mapping are areas of Mohave, Stellar, Ubar, 
Hondale, and Mimbres soils. 

This soil has moderately rapid permeability. Runoff is 
slow. The available water holding capacity is 5 to 6 
inches. The water-supplying capacity is about 7 to 8 
inches, Effective rooting depth is 60 inches. Hazard of 
soil blowing is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. A few acres have been used for irrigated cropland. 
(Irrigated capability unit IITe-1; dryland capability 


subclass VIIe; Sandy range site, zones 6 and 7; wildlife 
habitat group F) 


Mimbres Series 


The Mimbres series consists of well-drained soils that 
formed in old alluvium from mixed igneous and sedi- 
mentary rocks on alluvial bottoms and fans. Slopes are 
0 to 1 percent. Associated soils are in the Verhalen, Glen- 
dale, Stellar, Hondale, and Mohave series. 

In a representative profile, the surface layer is pale- 
brown silty clay loam about 2 inches thick. The subsoil 
is light-brown and brown clay loam about 24 inches thick. 
The substratum, to a depth of 36 inches, is pinkish-gray 
loam. Below this, to a depth of 60 inches or more, is 
brown and pale-brown sandy clay loam and clay loam. 

Areas of Mimbres soils range from 4,000 to 5,500 feet 
in elevation. The average annual air temperature is 60° 
to 62° IF. The average annual precipitation is 9 to 11 
inches. The frost-free season is 180 to 210 days. 

Mimbres soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. The vegetation is short 
and mid grasses and broom snakeweed. 

Representative profile of a Mimbres silty clay loam 
from an area of Mimbres and Glendale silty clay loams, 
175 feet north and 2,970 fect east of the west quarter 
corner of sec. 2, T, 26 S., R. 20 W.: 


A1—0 to 2 inches, pale-brown (10YR 6/8) silty clay loam, 
brown (10YR 4/8) when moist; weak, medium, platy 
structure; slightly hard, very friable when moist, 
slightly sticky and slightly plastic when wet; com- 
mon fine roots; common, fine, tubular pores; non- 
calcareous; mildly alkaline; clear, smooth boundary. 

1 to 5 inches thick. 

to 18 inches, light-brown (7.5YR 6/8) light clay 

loam, dark brown (7.5YR 8/2) when moist; weak, 

medium, subangular blocky structure; hard, very fri- 
able when moist, sticky and plastic when wet; com- 
mon fine roots; common, fine, tubular pores; non- 
ealeareous; mildly alkaline; clear, smooth boundary. 

7 to 16 inches thick. 

B22—13 to 26 inches, brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 8/2) when moist; weak, medium, sub- 
angular blocky structure; very hard, friable when 
moist, sticky and plastic when wet; common fine 
roots; common, fine, tubular pores; noncalcareous ; 
mildly alkaline; abrupt, smooth boundary. 6 to 16 
inches thick, 

Cca—26 to 36 inches, pinkish-gray (10YR 6/2) loam, brown 
(10YR 4/2) when moist; massive; very hard, very 
friable when moist, slightly sticky and slightly 
plastic when wet; common fine roots; common, fine, 
tubular pores; few small threads of soft lime; 
strongly ealeareous; moderately alkaline; clear, tir- 
regular boundary. 6 to 18 inches thick. 

ACb—36 to 50 inches, brown (10YR 5/3) heavy sandy clay 

loam, dark brown (10YR 8/3) when moist; weak, 

medium, subangular blocky structure; very hard, 
friable when moist, sticky and plastic when wet; 
few fine roots; few, fine, tubular pores; slightly cal- 
careous on ped surfaces, noncalcareous within neds; 
moderately alkaline; clear, smooth boundary. 0 to 

20 inches thick. 

to 60 inches, pale-brown (10YR G/8) light clay 

loam, brown (10YR 4/38) when moist; massive; 

slightly hard, friable when moist, slightly sticky and 
slightly plastic when wet; no roots; few, fine, tubular 
pores; nonealeareous; mildly alkaline. 


The A horizon has a value of 5 or 6 when dry and 3 or 
4 when moist. Chroma is 3 or 4. This horizon ranges from 
loam to silty clay loam or clay loam in texture. The B 
horizon has a value of 3 or 4 when moist. It ranges from 


B21—2 


Cb—50 
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clay loam to silty clay loam. The Cca horizon has few to 
common threads or soft masses of lime. 

Mimbres and Glendale loams (0 to 1 percent slopes) 
(Mb).—These soils are only in the high-intensity survey. 
Areas of this undifferentiated group consist of Mimbres 
loam, or of Glendale loam, or of both. About 60 percent 
of the total acreage of this mapping unit is Mimbres 
loam, and about 30 percent is Glendale loam. Included 
with these soils in mapping are areas of Mimbres and 
Glendale silty clay loams, which make up about 10 per- 
cent of this mapping unit. Also included are minor areas 
of Verhalen soils. 

The Mimbres soil has a profile similar to that described 
as representative for the Mimbres series, except that it 
has a loam surface layer about 8 inches thick. It has 
moderately slow permeability. Runoff is slow. The avail- 
able water holding capacity is 10 to 12 inches. The water- 
supplying capacity is about, 15 to 20 inches from precipi- 
tation and additional runoff. The water from additional 
runoff is generally diverted away from cropland. Eiffec- 
tive rooting depth is 60 inches or more. Hazard of erosion 
is slight. 

The Glendale soil has a profile similar to that described 
as representative for the Glendale series, except that it 
has a loam surface layer about 8 inches thick. It has 
moderately slow permeability. Runoff is slow. The avail- 
able water holding capacity is 10 to 12 inches. The water- 
supplying capacity is 15 to 20 inches from precipitation 
and additional runoff. Additional runoff is generally di- 
verted away from cropland. Effective rooting depth is 
60 inches or more. Hazard of erosion is slight. 

These soils are used for irrigated cropland, range, wild- 
life habitat, and watershed. (Irrigated capability unit 
J-1; dryland capability subclass VIIc; Bottomland range 
site, zones 6 and 7; wildlife habitat group FH) 

Mimbres and Glendale silty clay loams (0 to 1 percent 
slopes) (Mc) (MD).—This undifferentiated group occurs in 
both the low-intensity and high-intensity surveys. 

The Mimbres soil has the profile described as repre- 
sentative for the Mimbres series. This soil is on slightly 
elevated, broad alluvial fans and bottoms. The Glendale 
soil has a profile similar to the one described as repre- 
sentative for the Glendale series. It is on long, narrow 
alluvial bottoms and in broad alluvial swales. 

In the high-intensity survey, this undifferentiated 
group consists of about 60 percent Mimbres silty clay 
loam and 80 percent Glendale silty clay loam. Some areas, 
however, are dominantly Mimbres silty clay loam, and 
other areas are dominantly Glendale silty clay loam. In- 
cluded in mapping are areas of Verhalen soils and Mim- 
bres silty clay loam, 1 to 2 percent slopes, which make 
up about 10 percent of the acreage. 

In the low-intensity survey, this undifferentiated group 
consists of about 60 percent Mimbres silty clay loam and 
25 percent Glendale silty clay loam. Some areas, how- 
ever, are all Mimbres silty clay loam, and other areas are 
all Glendale silty clay loam. Included in mapping are 
areas of Verhalen soils, of soils that have a clay or silty 
clay substratum, and of Mimbres silty clay loam, 1 to 2 
percent slopes, which make up about 15 percent of the 
acreage. 

The Mimbres soil has moderately slow permeability. 
Runoff is slow. The available water holding capacity is 
10 to 12 inches. The water-supplying capacity is about 15 


to 20 inches from precipitation and additional runoff. 
The water from additional runoff is generally diverted 
away from cropland. Effective rooting depth is 60 inches 
or more. Hazard of erosion is slight. 

The Glendale soil has moderately slow permeability. 
Runoff is slow. The available water holding capacity is 
10 to 12 inches, The water-supplying capacity is 15 to 20 
inches from precipitation and additional runoff. The 
water from additional runoff is generally diverted away 
from cropland. Effective rooting depth is 60 inches or 
more. Hazard of erosion is slight. 

The soils in this group are used for irrigated cropland, 
range, wildlife habitat, and watershed. (Irrigated capa- 
bility unit I-2; dryland capability subclass VIIc; Bot- 
tomland range site, zones 6 and 7; wildlife habitat group 
TT) 

Mimbres and Glendale silty clay loams, alkali (0 to 
1 percent slopes) (Me)—These soils are only in the high- 
intensity survey. Areas of this undifferentiated group 
consist of Mimbres silty clay loam, alkali, or of Glendale 
silty clay loam, alkali, or of both. About 60 percent of the 
total acreage of this mapping unit is Mimbres silty clay 
loam, alkali, and about 30 percent is Glendale silty clay 
loam, alkali. Included with these soils in mapping are 
areas of Mimbres and Glendale loams, alkali, which make 
up about 10 percent of this mapping unit. Also included 
are minor areas of Verhalen soils. 

The Mimbres soil has a profile similar to that, described 
as representative for the Mimbres series, except that it 
has a moderate amount of alkali in the surface layer and 
subsoil. It has moderately slow permeability. Runoff is 
slow. The available water holding capacity is 2 to 3 
inches. The water-supplying capacity is about 15 to 20 
inches from precipitation and additional runoff. The 
water from additional runoff is generally diverted away 
from cropland. Effective rooting depth is 60 inches or 
more. Hazard of erosion is slight. 

The Glendale soil has a profile similar to that described 
as representative for the Glendale series, except that it 
has a moderate amount of alkali in the surface layer and 
subsoil. It has slow permeability. Runoff is slow. The 
available water holding capacity is 2 to 3 inches. The 
water-supplying capacity is 15 to 20 inches from precipi- 
tation and runoff. Runoff is generally diverted away from 
cropland. Effective rooting depth is 60 inches or more. 

The soils in this unit have severe limitations because 
of the alkali content. Reclamation by leaching is difficult 
because no drainage outlets are in these enclosed basins. 

These soils are used for irrigated cropland, range, wild- 
life habitat, and watershed. (Irrigated capability unit 
IVs—4; dryland capability subclass VIIs; Salty Bottom- 
land range site, zone 7; wildlife habitat group I) 

Mimbres and Glendale silty clay loams, strongly 
alkali (0 to 1 percent slopes) (Mg)—These soils are only 
in the high-intensity survey. Areas of this undifferenti- 
ated group consist of Mimbres silty clay loam, strongly 
alkali, of Glendale silty clay loam, strongly alkali, or of 
both. About 60 percent of the total acreage of this map- 
ping unit is Mimbres silty clay loam, strongly alkali, and 
about 30 percent is Glendale silty clay loam, strongly 
alkali. Included with these soils in mapping are areas of 
other Mimbres and Glendale soils, which make up about 
10 percent of this mapping unit. Also included are minor 
areas of Verhalen soils. 
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The Mimbres soil has a profile similar to that described 
as representative for the Mimbres series, except. that the 
surface layer is moderately to strongly affected by alkali 
and the subsoil is strongly affected. It has moderately 
slow permeability. Runoff is slow. The available water 
holding capacity is 2 to 3 inches. The water-supplying 
capacity is about 15 to 20 inches from precipitation and 
runoff. Hazard of erosion is slight. 

The Glendale soil has a profile similay to that described 
as representative for the Glendale series, except that the 
surface layer is moderately to strongly affected by alkali 
and the subsoil is strongly affected. Tt has slow permea- 
bility. The available water holding capacity is 2 to 3 
inches. The water-supplying capacity is 15 to 20 inches 
from precipitation and runoff. Hazard of erosion 1s 
slight. . 

These soils are used for range, wildlife habitat, and 
watershed. (Dryland capability subclass VITs; Salty 
Bottomland vange site, zone 7; wildlife habitat group T) 


Mohave Series 


The Mohave series consists of well-drained soils that 
formed in old alluvium from mixed igneous rocks on old 
alluvial fans on uplands. Slopes are 0 to 5 percent. As- 
sociated soils are in the Stellar, Forrest, Mimbres, and 
Glendale series. 

Tn a representative profile, the surface layer is reddish- 
brown sandy clay loam about 4 inches thick. The subsoil 
is reddish-brown and light -reddish-brown sandy clay 
loam and clay loam about 38 inches thick. Tt is high in 
content of lime in the lower part. The substratum is light 
reddish-brown gravelly sandy loam. 

Areas of Mohave soils range from 4,200 to 5,500 feet. in 
elevation. The average annual air temperature is 59° to 
61° F. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 170 to 210 days. 

Mohave soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. The vegetation consists 
of short and mid grasses, filaree, yucca, and commen 
mesquite. 

Representative profile of Mohave sandy clay loam, 0 
to 1 percent slopes, 50 feet west and one-fourth mile 
south of the northeast quarter corner of sec. 1, T. 24 8., 


R. 17 W.: 
AlI—0O to 2 inches, reddish-brown (SYR 5/3) sandy clay 


Joam, dark reddish brown (5YR 3/3) when moist; 


weak, medium, platy structure; soft, very friable 
when moist, slightly sticky and slightly plastic 


when wet; common fine roots; many, fine, vesicular 

pores; some seattered mixed igneous gravel on the 

surface; noncaleareous; mildly alkaline; abrupt 
boundary. 0 to 4 inches thick. 

to 4 inches, reddish-brown (5YR 5/3) sandy clay 

loam, dark reddish brown (5YR 8/3) when moist; 

weak, thick, platy structure parting to moderate, 
medium, granular structure; soft, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine roots; many, fine, vesicular pores; non- 
caleareous; mildly alkaline; abrupt boundary. 2 to 

6 inches thick. 

B21t—4 to 7 inches, reddish-brown (5YR 4/8) sandy clay 
loum, dark reddish brown (5YR 3/3) when moist; 
moderate, medium, subangular blocky structure; 
hard, friable when moist, slightly sticky and slightly 
plastic when wet; common fine roots; common, fine. 
tubular pores; few thin patchy clay films on ped 


A12—2 


surfaces; nonenleareous; mildly alkaline; 

smooth boundary. 2 to 6 inches thick. 

to 19 inches, reddish-brown (5YR 5/3) clay loam, 

dark reddish brown (5YR 3/3) when moist; moder- 

ate, medium, suhbangular blocky structure; very 
hard, friable when moist, sticky and plastie when 
wet; common fine roots; common, fine, tubular pores ; 
thin, nearly continuous clay films; nonealcareous ; 

mildly alkaline; clear, irregular boundary. 4 to 18 

inches thick. 

B23tea—19 to 22 inches, reddish-brown (5YR 5/4) clay 
loum, reddish brown (5Y¥R 4/4) when moist; moder- 
ate, medium, subangular blocky structure; very hard, 
friable when moist, sticky and plastic when wet; 
few fine roots; common, fine, tubular pores; thin 
patchy clay films; strongly caleareous; moderately 
alkaline; clear, irregular boundary. 0 to 8 inches 
thick, 

B8ca—22 to 31 inches, reddish-brown (SYR 5/4) clay loam, 

reddish brown (5YR 4/4) when moist; weak, 
medium, subangular blocky structure; hard, friable 
when moist, sticky and plastic when wet; few fine 
roots: comnion, fine, tubular pores; common, medium 
to coarse, prominent segregations of soft caleinm 
earbonate; strongly calcareous; moderately a'kaline; 
elear, smooth boundary. 6 to 14 inches thick. 

B2bea—831 to 42 inches, light reddish-brown (5YR 6/3) clay 
loam, reddish brown (5YR 4/4) when moist: mod- 
erate, medium, subangular bloeky structure; hard, 
friable when moist, sticky and plastic when wet; 
few fine roots; common, fine, tubular pores; moder- 
ately thick, nearly continuous clay films on peds; 
common threads of lime: strongly caleareous; mod- 
erately alkaline; clear, smooth boundary. 6 to 18 
inches thick. 

TIC—42 to 60 inches, light reddish-brown (5YR 6/4) gravelly 
srndy loam, reddish brown (5YR 4/4) when moist; 
missive; soft, very friable when moist, nonsticky and 
nonplastie when wet; no roots; few, fine, tubular 
pores; strongly caleareous; moderately alkaline. 


The A horizon has a value of 5 or 6 when dry and 3 or 
4 when moist. Chroma ranges from 2 to 4. This horizon 
ranges from sandy clay lonm to loam in texture. The B 
horizon has a value of 4 to 6 when dry. It ranges from 
Joum or sandy elay loam to clay loam. Depth to the TIC 
horizon is 30 to 50 inches. 

Mohave sandy clay loam, 0 to 1 percent slopes (Mh).— 
This soil is throughout the high-intensity survey. It has 
the profile described as representative for the series. Tn- 
eluded with this soil in mapping are areas of Stellar and 
Forrest soils. Also included are minor areas of other 
Mohave soils. Inclusions make up about 15 percent of this 
mapping unit. 

This soil has moderately slow permeability. Runoff is 
slow. The available water holding capacity is 9 to 11 
inches. The water-supplying capacity is about 7 to 8 
inches. Effective rooting depth is 60 inches or more. 
Hazard of erosion is slight. 

This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Trrigated capability unit T-1; 
dryland capability subclass VITe; Loamy range site, zone 
7; wildlife habitat group C) 

Mohave sandy clay loam, 1 to 3 percent slopes (Mk).— 
This soil is only in the high-intensity survey. Included 
with this soil in mapping are small areas of Forrest and 
Stellar soils. 

This soil has moderately slow permeability. Runoff is 
medium. The available water holding capacity is 9 to 11 
inches. The water-supplying capacity is 5 to 7 inches. Ef- 
fective rooting depth is 60 inches or more. Hazard is 
slight for soil blowing and moderate for water erosion. 


clear, 
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This soil is used for irrigated cropland, range, wildlife 
habitat, and watershed. (Irrigated capability unit Ile-3; 
dryland capability subclass VIIc; Loamy range site, zone 
7; wildlife habitat group C) 

Mohave sandy clay loam, 0 to 5 percent slopes (MO).— 
This soil is throughout the low-intensity survey. Included 
with this soil in mapping are small tracts of Stellar and 
Yturbide soils. 

This soil has moderately slow permeability. Runoff is 
medium. The available water holding capacity is 9 to 11 
inches. The water-supplying capacity is 5 to 7 inches. 
Effective rooting depth is 60 inches or more. Hazard of 
water erosion is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIle; Loamy range 
site, zone 7; wildlife habitat group C) 


Nickel Series 


The Nickel series consists of well-drained soils that 
formed in very gravelly old alluvium from mixed igneous 
and limestone rocks on piedmont slopes. Slopes are 0 to 
60 percent. Associated soils are in the Lehmans, Eba, 
Tres Hermanos, Mohave, Forrest, and Stellar series. 

In. a representative profile, the surface layer is light 
brownish-gray gravelly sandy loam about 3 inches thick. 
The next layer is pale-brown gravelly loam about 11 
inches thick. The substratum, to a depth of 60 inches or 
more, is white, weakly cemented caliche of very gravelly 
loam texture. 

Areas of Nickel soils range from 4,200 to 6,000 feet in 
elevation. The average annual alr temperature is 59° to 
61° F. Average annual precipitation is 9 to 11 inches. The 
frost-free season is 180 to 210 days. 

Nickel soils are used for range, wildlife habitat, and 
watershed. A few acres have been used for irrigated crop- 
land. The vegetation consists of short and mid grasses, 
creosotebush, and broom snakeweed. 

Representative profile of Nickel gravelly sandy loam, 
3 to 9 percent slopes, 10 feet north of road, west center of 
NIVWSEY, sec. 26, T. 29 S., R. 19 W.: 


A1—0O to 3 inches, light brownish-gray (1OYR 6/2) gravelly 
sandy loam, dark grayish brown (1OYR 4/2) when 
moist; moderate, thin, platy structure and moder- 
ate, fine, granular structure; soft, very friable when 
moist, slightly sticky and nonplastie when wet: 
many fine and very fine roots; many, fine and very 
fine, interstitial pores; 20 percent gravel; slightly 
calcareous; moderately alkaline; smooth boundary. 
2 to 4 inches thick. 

AC—3 to 14 inches, pale-brown (10YR 6/3) gravelly loam, 
brown (1OYR 5/3) when moist; massive; soft, very 
friable when moist, slightly sticky and nonplastic 
When wet; many fine and very fine roots: many, 
fine and very fine, interstitial pores; 20 pereent 
gravel; strongly caleareons; moderately alkaline; 
abrupt, wavy boundary. 10 to 16 inches thick. 

Cca—1¢4 to (60 inches, white (10YR 8/1) weakly cemented 
caliche of very gravelly loam texture, pinkish white 
(7.5YR 8/2) when moist; discontinuous, thick, platy 
structure and massive; very hard when dry, firm 
when moist, slightly sticky and nonplastic when 
wet; pockets of soil material similar to the AC 
horizon; many fine and very fine roots in the eraeks 
und crevices of the caliche. but no roots in the 
caliche; 55 percent gravel and cobblestones ; cementa- 
tion and lime content decreases with depth; strongly 
calcareous; moderately alkaline. 


The A horizon has a value of 6 or 7 when dry and ranges 
from 4 to 6 when moist. Chroma ranges from 2 to 4. This 
horizon ranges from gravelly sandy loam to gravelly loam 


in texture. ‘he AC horizon has a value of 6 or 7 when dry 


and ranges from 4 to 6 when moist. Chroma ranges from 
2 to 4. The AC horizon ranges from gravelly Joam to very 
gravelly sandy loam. ‘Phe Ceca horizon is very gravelly loam 
or very cobbly loam. It is weakly cemented or has inter- 
bedded layers of weakly cemented and soft caliche. Depth 
to the Cea horizon ranges from 10 to 20 inches. 

Nickel gravelly sandy loam, 3 to 9 percent slopes 
(NC).—This soil is throughout the low-intensity survey. 
It has the profile described as representative for the 
series. Included with this soil in mapping ave minor areas 
of Mohave, Tres Hermanos, Stellar, and Forrest soils. 

This soil has moderately slow permeability. Runoff is 
medium. The available water holding capacity is 1 to 2 
inches. The water-supplying capacity is about 5 to 7 
inches. Effective rooting depth is 10 to 20 inches. Hazard 
of erosion is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIe; Limy range 
site, zones 6 and 7; wildlife habitat eroup J) 

Nickel gravelly loam, 1 to 5 percent slopes (Ng).— 
This soil is in the high-intensity survey. It has a profile 
similar to that described as representative for the series, 
except that it has a gravelly loam surface layer about 5 
inches thick. Included with this soil in mapping are 
small tracts of Yturbide, Gila, Hondale, and Mimbres 
soils. 

This soi] has moderately slow permeability. Runoff is 
medium. ‘The available water holding capacity is 1 to 2 
inches. The water-supplying capacity is about 5 to 7 
inches. Effective rooting depth is 10 to 20 inches. Hazard 
of erosion is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. A small acreage has been used for irrigated crop- 
land. (Irrigated capability unit [Ve-2; dryland capability 
subelass VITe; Limy range site, zones 6 and 7; wildlife 
habitat group J) 

Nickel-Turney association, 0 to 5 percent slopes 
(NT).—This association is in the Hachita Valley in the 
low-intensity survey. It consists of about 45° pereent 
Nickel gravelly sandy loam and about 40 percent Turney 
fine sandy loam. The undulating Nickel soil is on ridges, 
anc the ‘Turney soil is in the flatter swales between the 
ridges. Included in mapping are minor areas of Upton 
soils and of other soils, which make up about 15 percent 
of the association. 

The Nickel soil has moderately slow permeability. Run- 
off is medium. The available water holding capacity is 1 
to 2 inches. The water-supplying capacity is about 5 to 7 
inches. Effective rooting depth is 10 to 20 inches. Hazard 
of erosion is moderate. 

The Turney soil has moderate permeability. Runoff is 
medium. The available water holding capacity is 3 to 4 
inches. The water-supplying capacity is 5 to 7 inches. 
Effective rooting depth is 20 to 36 inches. Hazard of soil 
blowing is moderate. 

The soils in this association are used for range, wildlife 
habitat, and watershed. (Nickel soil in dryland capability 
subclass VITe, Limy range site, zones 6 and 7, and wild- 
life habitat group J; Turney soil in dryland capability 
subclass VIIs, Sandy range site, zones 6 and 7, and wild- 
life habitat group J) 
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Pima Series 


The Pima series consists of well-drained soils that 
formed in alluvium from mixed igneous rocks on alluvial 
bottoms. Slopes are 1 to 8 percent. Associated soils are in 
the Hawkeye, Lehmans, Eba, Cloverdale, and Eicks 
series. 

In a representative profile, the surface layer is dark 
grayish-brown heavy loam about 6 inches thick. The sub- 
soil is dark grayish-brown light clay loam about 80 inches 
thick. The substratum is highly stratified, brown loam. 

Areas of Pima soils range from 5,000 to 6,500 feet in 
elevation. The average annual air temperature is 57° to 
59° EF. The average annual precipitation is 13 to 15 
inches. The frost-free season is 150 to 180 days. 

Pima soils are used for range, wildlife habitat, and 
watershed. A few acres have been used for irrigated crop- 
land. The vegetation is mainly short and mid grasses, 
annual grasses, and weeds. 

Representative profile of a Pima loam from an area of 
Pima-EHawkeye complex, 50 feet west of road and 04 
mile east and 1,500 feet south of the northwest corner of 
sec. 2, T. 81 5., R. 20 W.: 


A1l—0 to 6 inches, dark grayish-brown (10YR 4/2) heavy 
loam, very dark brown (10YR 2/3) when moist; 
moderate, medium, granular structure; slightly hard, 
very friable when moist, slightly sticky and slightly 
plastic when wet; many fine roots; many, fine, 
tubular pores; approximately 3 percent organic mat- 
ter; nonealeareous; mildly alkaline; clear, smooth 
boundary. 8 to 9 inches thick. 

B21—6 to 24 inches, dark grayish-brown (10¥R 4/2) light 
clay loam, very dark brown (10YR 2/2) when 
moist; weak, medium, prismatic structure and weak, 
medium, subangular blocky structure; slightly hard, 
very friable when moist, sticky and plastie when 
wet; many fine roots; common wormholes and worm 
casts; nonealeareous; mildly alkaline; gradual, wavy 
boundary. 10 to 22 inches thick. 

B22—24 to 36 inches, dark grayish-brown (10YR 4/2) light 
clay loam, very dark brown (10¥R 2/2) when 
moist; weak, medium, prismatic structure and weak, 
medium, subangular blocky structure; hard, friable 
when moist, sticky and plastic when wet; few 
fine roots; common wormholes; noncaleareous ; mildly 
alkaline; clear, wavy boundary. 6 to 80 inches thick. 

C—36 to 60 inches, brown (7.5YR 5/4) loam; highly strati- 
fied with sand, silt, clay, and fine gravel; dark brown 
(7.5YR 38/2) when moist; massive; soft, very fri- 
able when moist, slightly sticky and slightly plastic 
when wet; few fine roots; common, fine, tubular 
pores; noncalcareous; mildly alkaline. 


The A horizon has a value of 3 or 4 when dry and 2 or 
3 when moist. It ranges from heavy sandy loam to light clay 
loam in texture. The B horizon has a value of 3 or 4 when 
dry and 2 or 83 when moist. Chroma is 1 or 2. This horizon 
ranges from light clay loam to light silty clay lorm. The C 
horizon has a value of 4 or 5 when dry and 8 or 4 when 
moist. It ranges from loam to fine sandy loam. 
Pima-Hawkeye complex (0 to 3 percent, slopes) (PH).— 
This complex is mainly in the Upper Animas Valley in 
southwestern Tidalgo County. It consists of about 40 
percent Pima loam, 80 percent Hawkeye gravelly loam, 
and 20 percent stream alluvium. Included with this com- 
plex in mapping are areas of Mimbres, Gila, and Ytur- 
bide soils that make up about 10 percent of the complex. 
The Pima soil has the profile described as representa- 
tive for the Pima series. It has moderately slow permeabil- 
ity. Runoff is slow. The available water holding capacity 
is 10 to 12 inches. The water-supplying capacity is 15 to 
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20 inches from precipitation and additional runoff. Effec- 
tive rooting depth is 60 inches or more. Hazard of erosion 
is slight. 

The Hawkeye soil has the profile described as repre- 
sentative for the Hawkeye series. It has rapid permea- 
bility. Runoff is slow. The available water holding ca- 
pacity is 3 to 4.5 inches. The water-supplying capacity is 
10 to 12 inches. Effective rooting depth is 60 inches or 
more. Hazard of erosion is slight. 

This complex is used for range, wildlife habitat, and 
watershed. A few acres, mainly of the Pima soil, have 
been used for irrigated cropland. (Dryland capability 
subclass VIc; Bottomland range site, zones 6 and 7; wild- 
life habitat group C) 


Pinaleno Series 


The Pinaleno series consists of well-drained soils that 
formed in very gravelly alluvium from mixed igneous 
rocks on aJluvial fans on uplands. Slopes are 1 to 5 per- 
cent. Associated soils are in the Mimbres, Glendale, For- 
rest, and Frye series. 

In a representative profile, the surface layer is brown 
gravelly loamy sand about 5 inches thick. The subsoil is 
a reddish-brown very gravelly sandy clay loam about 9 
inches thick. The substratum is brown and pink, stratified 
very gravelly loamy sand and very gravelly sand. It is 
high in content of lime in the upper part, but lime con- 
tent decreases with depth. 

Areas of Pinaleno soils range from 3,800 to 4,500 feet 
in elevation. The average annual air temperature is 59° 
to 61° F. The average annual precipitation is 10 to 12 
inches. The frost-free season is 190 to 220 days. 

Pinaleno soils are used for range, wildlife habitat, and 
watershed. The vegetation is mainly mid grasses, broom 
snakeweed, and Mormon-tea. 

Representative profile of a Pinaleno gravelly loamy 
sand from an area of Pinaleno-Mimbres association, 0 to 
5 percent slopes, 85 feet south of farm road in the north- 
central part of SEYSEY, sec. 24, T. 27 S., R. 22 W.: 


A1—O to 5 inches, brown (7.5¥R 5/4) gravelly loamy sand, 
dark brown (7.5YR 4/4) when moist; weak, medium, 
platy structure parting to weak, medium, granular 
structure; soft, very friable when moist, nonsticky 
and nonplastic when wet; common fine roots; com- 
mon, fine, interstitial pores; 20 percent rounded to 
semiangular, mixed, acid igneous gravel and cob- 
blestones; noncaleareous; mildly alkaline; clear, 
smooth boundary. 2 to 10 inches thick. 

B21t—5 to 10 inches, reddish-brown (5YR 4/4) very gravelly 
sandy clay loam, dark reddish brown (5YR 3/4) 
when moist; weak, medium, subangular blocky struc- 
ture; slightly hard, friable when moist, slightly 
sticky and slightly plastic when wet; common fine 
roots; common, fine, interstitial pores; 50 percent 
rounded to semiangular, mixed, acid igneous gravel 
and cobblestones; patchy clay films on gravel and 
ped surfaces; nonealeareous; mildly alkaline; clear, 
wavy boundary. 3 to 12 inehes thick. 

B22t—10 to 14 inches, reddish-brown (5YR 5/4) very gravelly 
sandy clay loam, reddish brown (5YR 4/4) when 
moist; massive; slightly hard, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine roots; common, fine, interstitial pores; 
65 percent rounded to semiangular acid igneous 
gravel and cobblestones; patchy clay films on sur- 
faces of gravel and cobblestones; strongly calcareous ; 
moderately alkaline; clear, irregular boundary. 2 to 
8 inches thick. 
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IiClea—14 to 23 inches, brown (7.5YR 5/4) very gravelly 
loamy sand, dark brown (7.5YR 4/4) when moist; 
massive; soft, very friable when moist, nonsticky 
and nonplastic when wet; no roots; common, fine, 
interstitial pores; 75 percent or more rounded to 
semiangular, mixed, acid igneous gravel and cob- 
blestones; pockets of weakly cemented ealiche, thin 
patchy lime coatings on surfaces of gravel; strongly 
calcareous; moderately alkaline; clear, wavy bound- 
ary. 4 to 24 inches thick. 

IIC2ca—23 to 60 inches, pink (7.5YR 7/4) very gravelly sand, 
brown (7.5YR 5/4) when moist; single grain; loose 
when dry and moist, nonsticky when wet: no roots; 
many, fine, interstitial pores; 75 percent rounded to 
semiangular gravel and cobblestones; thin lime coat- 
ings on gravel; moderately calcareous; moderately 
alkaline. 


The A horizon has a value of 5 or 6 when dry and 3 or 
4 when moist. Chroma is 8 or 4. This horizon ranges from 
gravelly sandy loam to gravelly loamy sand in texture. The 
B horizon has a hue of 7.5YR or 5YR and a chroma of 8 
or 4. It ranges from very gravelly sandy clay loam to very 
gravelly light clay loam. 

Pinaleno-Mimbres association (0 to 5 percent slopes) 
(PM).—This association is only in the San Simon Valley in 
the low-intensity survey. It consists of about 40 percent 
Pinaleno gravelly loamy sand, 1 to 5 percent slopes, and 
about 40 percent Mimbres loam, 0 to 1 percent slopes. 
The gently sloping Pinaleno soil is on elongated ridges, 
and the nearly level Mimbres soil is in swales between 
the ridges. Included in mapping are areas of Yturbide, 
Forrest, and Glendale soils that make up about 20 per- 
cent of the association. 

The Pinaleno soil has the profile described as repre- 
sentative for the Pinaleno series. It has moderately slow 
permeability. Runoff is medium. The available’ water 
holding capacity is 8 to 4 inches. The water-supplying ca- 
pacity is 6 to 7 inches. Effective rooting depth is about 60 
inches. Hazard of erosion is moderate. 

The Mimbres soil has a profile similar to that described 
as representative for the Mimbres series, except that it 
has a loam surface layer. It has moderately slow permea- 
bility. Runoff is slow. The available water holding ca- 
pacity is 10 to 11.5 inches. The water-supplying capacity 
is 7 to 8 inches. Effective rooting depth is 60 inches or 
more. Hazard of erosion is slight. 

The soils in this association are used for range, wild- 
life habitat, and watershed. (Pinaleno soil in dryland 
capability subclass VIIe, Gravelly range site, zone 7, and 
wildlife habitat group B; Mimbres soil in dryland capa- 
bility subclass VITc, Loamy range site, zone 7, and wild- 
life habitat group H) 


Pintura Series 


The Pintura series consists of somewhat excessively 
drained soils that formed in wind-laid sands. Slopes are 
0 to 8 percent. Associated soils are in the Berino, Mohave, 
Stellar and Mimbres series. 

In a representative profile, the soil, to a depth of 60 
inches or more, is reddish-brown loamy fine sand. 

Areas of Pintura soils range from 4,200 to 5,000 feet in 
elevation. The average annual air temperature is 60° to 
62° I’, The average annual precipitation is 9 to 11 inches. 
The frost-free season is 190 to 210 days. 

Pintura soils are used for range, wildlife habitat, and 
watershed. The vegetation is mainly common mesquite, 


mid grasses, and yucca. 
365-705—78——3 
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Representative profile of a Pintura loamy fine sand 
from an area of Pintura-Berino complex, eroded, 25 feet 
west of the road, 780 feet north and 15 feet west of the 
south quarter corner of sec. 25, T. 29 S., R. 15 W.: 

C—O to 60 inches, reddish-brown (SYR 5/4) loamy fine sand, 
dark reddish brown (5YR 3/4) when moist; single 
grain; loose When dry and moist, nonsticky and non- 
plastie when wet: common medium and few fine 
roots; fine interstitial pores; slightly calcareous; 
moderately alkaline. 


The C horizon has a value of 5 or 6 when dry and 8 or 
4 when moist. Chroma ranges from 4 to 6. This horizon 
ranges from loamy fine sand to fine sand in texture. Buried 
horizons are common at a depth below 40 inches. 

Pintura-Berino complex, eroded (0 to 3 percent slopes) 
(PR).—This complex is in the southeastern and north-central 
parts of the county in the low-intensity survey. It con- 
sists of about 60 percent Pintura loamy fine sand and 
about 30 percent Berino sandy clay loam, eroded. The un- 
dulating Pintura soil is on sand dunes, and the nearly 
level Berino soil is in the eroded areas between the dunes. 
Included with this complex in mapping are small areas 
of Mohave, Stellar, Jal, Nickel, and Yturbide soils that 
make up 10 percent of the complex. 

The Pintura soil has the profile described as representa- 
tive for the Pintura series. It has rapid permeability. 
Runoff is slow. The available water holding capacity is 3 
to 6 inches. The water-supplying capacity is 7 to 8 inches. 
Effective rooting depth is 60 inches or more. Hazard of 
soil blowing is severe. 

The Berino soil has a profile similar to that described 
as representative for the Berino series, except that the 
sandy loam surface layer has been eroded away, exposing 
the sandy clay loam subsoil. This soil has moderate 
permeability. Runoff is medium. The available water 
holding capacity is about 5 to 7.5 inches. The water-sup- 
plying capacity is 5 to 7 inches. Effective rooting depth 
is 30 to 40 inches. Hazard of soil blowing is moderate, 
and hazard of water erosion is slight to moderate. 

The soils in this complex are used for range, wildlife 
habitat, and watershed. (Dryland capability subclass 
Vile; Sand Hills range site, zone 7; wildlife habitat 
group B) 


Playas 


Playas (PY) consist of barren, flat, generally dry, un- 
drained basins. This land type is mainly in the low-in- 
tensity survey, but a few areas are in the high-intensity 
survey. It consists mainly of clay and silty clay sediments 
that have been deposited by water. Slopes are 0 to 1 per- 
cent. Included with this land type in mapping are a few 
small tracts of Hondale, Karro, and Jal soils. 

Playas occasionally contain water of shallow depth for 
short periods. They are subject. to periodic flooding. 
Playas are very strongly alkaline and are nonsaline to 
slightly saline. ; 

The hazard of soil blowing is moderate during periods 
of high winds. Dust blowing from the playas located 
along highways can be a serious traffic hazard. 

This land type is ‘an occasional source of water for 
livestock and wildlife. It is barren of vegetation, except 
for a few annual forbs and grasses. Clumps of ‘alkali 
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sacaton grow around the edges of the playas in places. 
(Dryland capability subclass VIIIw; wildlife habitat 


group M) 


Riverwash 


Riverwash (Rh) consists of deposits along the bottom of 
the Gila River and on the bottom of wide, intermittent 
drainageways. It is made up mainly of strata of sand, 
silt, and clay that contain varying amounts of gravel, 
cobblestones, and stones. Slopes are 0 to 1 percent. 

Elevation ranges from 3,900 to 4,200 feet. The average 
annual air temperature is 59° to 61° F, The average an- 
nual precipitation is 9 to 11 inches. The frost-free season 
is 180 to 210 days. 

This land type is mainly a river channel, but during 
the dry season some areas are used for limited livestock 
grazing. It is used as a source of water for irrigation 
and livestock. It is barren of most vegetation, except for 
scattered cottonwood and sycamore trees, common mes- 
quite, willows, annual grasses, and forbs. (Dryland capa- 
bility subclass VIIIw; wildlife habitat group N) 


Rock Land 


Rock land (Rl) consists of rolling to hilly areas made up 
of two kinds of bedrock. 

One kind of bedrock consists of acid igneous rock out- 
crop, mainly rhyolite, that is mainly around the Pyramid, 
Peloncillo, and Animas Mountains. Slopes are 10 to 25 
percent. About 30 to 85 percent of the surface consists of 
exposed bedrock, stones, and cobblestones. These are sur- 
rounded by a thin mantle of soil material similar to that. 
of the Lehmans soils. 

Elevation ranges from 4,200 to 7,000 feet. The average 
annual air temperature is 58° to 60° F. The average an- 
nual precipitation ranges from about 12 inches at the 
lower elevations to about 18 inches at the higher eleva- 
tions. The frost-free season is 150 to 210 days. 

The vegetation consists of mid grasses, shrub live oak, 
juniper, century plant, and common mesquite. 

The other kind of bedrock consists of limestone rock 
outcrop that is mainly in the Apache Hills, Little 
Hatchet Mountains, and Big Hatchet Mountains. About 
50 to 95 percent of the surface consists of exposed lime- 
stone bedrock, stones, and cobblestones. These are sur- 
rounded by pockets of calcareous gravelly loam. 

Elevation ranges from 4,200 to 7,000 feet. The average 
annual air temperature is 58° to 60° IF’. The average an- 
nual precipitation is about 10 inches at the lower eleva- 
tions and about 17 inches at the higher elevations. The 
frost-free season is 150 to 210 days. 

The vegetation consists of mid grasses, ocotillo, creo- 
sotebush, yucca, century plant, and cactus. 

Runoff is rapid. The water-supplying capacity varies, 
but it is mainly 5 to 8 inches. The hazard of water ero- 
sion is moderate. 

This land type is used for range, wildlife habitat, and 
watershed. (Dryland capability subclass VIIs; Hills 
range site, zone 6, and Hills range site, zone 7; wildlife 
habitat group IX) 


SOIL SURVEY 


Rough Broken Land 


Rough broken land (RO) is a land type consisting mainly 
of exposures of the Gila geological formation. These ex- 
posures are in the form of upland breaks. Rough broken 
land is steep and very steep, and it occupies terrace 
breaks along the Gila River and the major drainage chan- 
nels of intermittent streams. The Gila geological forma- 
tion consists of unconsolidated, old valley fil!. It is made 
up mainly of strata of sands, silts, and clays, but there are 
a few strata of gravel. Slopes range from 15 to 75 percent. 

Elevation ranges from 4,000 to 5,000 fect. The average 
annual air temperature is 59° to 61° F. The average an- 
nual precipitation is 9 to 11 inches. The frost-free season 
is 180 to 210 days. 

Runoff is rapid, and the hazard of erosion is severe. 
The water-supplying capacity is 8 to 5 inches. 

This land type is used for range, wildlife habitat, and 
watershed. Vegetation is sparse and consists mainly of 
creosotebush, common mesquite, yucca, cactus, and mid 
grasses. (Dryland capability subclass VIIe; River Breaks 
range site, zone 7; wildlife habitat group J) 


Rough Broken Land and Rock Land 


Rough broken land and rock land (RU) is a steep and 
very steep land type that occurs throughout the highest 
and. steepest. mountainous parts of the county. In the 
Little Hatchet and Big Hatchet Mountains, limestone is 
the dominant bedrock. In the Pyramid, Peloncillo, and 
Animas Mountains, the bedrock is acid igneous. In the 
mountains in the northeastern corner of the county, the 
bedrock is granitic. Throughout areas of this land type 
are pockets of soil material that differs considerably in 
texture, depth, and reaction. Nearly everywhere this 
material is cobby and stony. Slopes range from 25 to 75 
percent. 

Elevation ranges from about 4,200 feet at the base of 
some of the mountains to about 8,500 feet at the peaks of 
the highest mountains. The average annual air tempera- 
ture is 58° to 60° F. The average annual precipitation 
ranges from 10 to 18 inches. The frost-free season is 
150 to 200 days. 

Runoff is rapid to very rapid. The erosion hazard 
ranges from moderate to severe. ‘The water-supplying ca- 
pacity varies widely but is generally 5 to 8 inches. Where 
there is soil material, the effective rooting zone is gen- 
erally 10 to 30 inches. 

The vegetation varies widely with elevation. It is 
sparse but consists of mid grasses, agave, shrub live oak, 
juniper, and pinyon. Some pine grows around the Ani- 
mas and Big Hatchet Peaks, but it is not used for com- 
mercial timber, because stands are sparse and inaccessible. 

This land type is used mainly for watershed and wild- 
life habitat. It is used for grazing in some areas where it 
is accessible to livestock. The very steep slopes and rocki- 
ness greatly limit accessibility. Some trees are cut and 
used locally for fuel and fenceposts. (Rough broken land 
in dryland capability subclass Vile, Rock Jand in dry- 
land capability subclass VIIs; both in Hills range site, 
zone 6, and Fills range site, zone 7, and wildlife habitat 


group Kt) 
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Sonoita Series 


The Sonoita series consists of well-drained soils that 
formed in old alluvium from granitic rocks on alluvial 
fans on uplands. Slopes are 0 to 5 percent. Associated 
soils are in the Hap and Yturbide series. 

In a representative profile, the surface layer is brown 
gravelly sandy loam about 8 inches thick. The subsoil is 
brown gravelly light sandy clay loam about 27 inches 
thick. The substratum is strong-brown gravelly loamy 
sand. 

Areas of Sonoita soils range from 4,200 to 5,500 feet in 
elevation. The average annual air temperature is 60° to 
62° F. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 190 to 210 days. 

Sonoita soils are used for range, wildlife habitat, and 
watershed. The vegetation is mainly short and mid 
grasses, broom snakeweed, yucca, and Mormon-tea. 

Representative profile of a Sonoita gravelly sandy 
loam from an area of Sonoita-Yturbide complex in the 
SEY, sec. 7, T. 22 S., R. 17 W.: 


A1—O to 3 inches, brown (10YR 5/3) gravelly sandy loam, 
dark brown (1OYR 3/3) when moist; moderate, 
medium, platy structure; slightly hard, very friable 
when moist, nonsticky and nonplastic when wet; 
many fine roots; common, fine, tubular pores; non- 
calcareous; mildly alkaline; clear, smooth boundary. 
2 to 5 inches thiek. 

B2t—3 to 30 inches, brown (7.5YR 5/4) gravelly light sandy 
clay loam, dark brown (7.5YR 3/4) when moist; 
massive; very hard, very friable when moist, slightly 
sticky and nonplastic when wet; many fine roots; 
many, fine, tubular pores; thin clay films in pores; 
noncaleareous; mildly alkaline; abrupt, wavy bound- 
ary. 20 to 35 inches thick. 

IIC—30 to 60 inches, strong-brown (7.5YR 5.6) gravelly 
loamy sand, dark brown (7.6YR 4/4) when moist; 
single grain; loose when dry and moist, nonsticky 
and nonplastic when wet; few fine roots in upper 
part; common, fine, interstitial pores: few threads 
of lime; slightly caleareous; mildly alkaline. 


The A horizon has a value of 5 or 6 when dry and 3 or 
4 when moist. Chroma is 3 or 4 This horizon ranges from 
gravelly sandy loam or sandy loam to gravelly loamy sand 
in texture. The B horizon has a value of 5 or 6 when dry 
and 8 or 4 when moist. Chroma ranges from 4 to 6. This 
horizon ranges from gravelly heavy sandy loam to gravelly 
sandy clay loam. The IIC horizon has a value of 5 or 6 
when dry and 4 or 5 when moist. It is dominantly gravelly 
loamy sand, but it contains thin strata as fine as gravelly 
loam in places. Gravel content throughout the profile ranges 
from 15 to 80 percent. The gravel consists of very fine, 
angular pebbles of granitic rocks that are high in content 
of feldspar. 

Sonoita soils, as mapped in this county, have a subsoil 
that is slightly finer textured than is allowed within the 
Sonoita. series. This difference does not alter their usefulness or 
behavior, 


Sonoita sandy loam (0 to 3 percent slopes) (Sn}.—This 
soil is northeast of Lordsburg in the high-intensity sur- 
vey. It has a profile similar to that described as repre- 
sentative for the Sonoita series, except that it has a sandy 
loam surface layer about 7 inches thick. Included with 
this soil in mapping are small areas of Yturbide, Hap, 
and Mohave soils, 

This soil has moderate permeability. Runoff is medium. 
The available water holding capacity is 5 to 7 inches. 
The water-supplying capacity is 5 to 7 inches. Effective 


rooting depth is 60 inches or more. The hazard of soil 
blowing is moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. A few acres have been used for irrigated cropland. 
(Irrigated capability unit [Ie-2; dryland capability sub- 
class VIIe; Sandy range site, zones 6 and 7; wildlife 
habitat group C) 

Sonoita-Yturbide complex (0 to 5 percent slopes) 
(SO).—This complex is mainly in the northeastern part of 
the low-intensity survey. It consists of about 65 percent 
Sonoita gravelly sandy loam and about 25 percent Ytur- 
bide loamy sand. The Sonoita soils are nearly level to 
undulating and are between intermittent streams. The 
Yturbide soils are nearly level to gently sloping and are 
along intermittent streams and terminal fans of the 
streams. Included in mapping are areas of Hap and 
Mohave soils that make up about 10 percent of the 
complex, 

The Sonoita soil has the profile described as representa- 
tive for the Sonoita series. It has moderate permeability, 
Runoff is medium. The available water holding capacity 
is 5 to 7 inches. Effective rooting depth is 60 inches or 
more. The hazard of erosion is moderate to severe. 

The Yturbide soil has a profile similar to the one 
described as representative for the Yturbide series. It 
has rapid permeability. Runoff is medium to slow. The 
available water holding capacity is 2.5 to 3.5 inches. The 
water-supplying capacity is 6 to 8 inches. Effective root- 
ing depth is 60 inches or more. The hazard of soil blow- 
ing js severe. 

This complex is used for range, wildlife habitat, and 
watershed. (Sonoita soil in dryland capability subclass 
Vile, Sandy range site, zones 6 and 7, and wildlife habi- 
tat group C; Yturbide soil in dryland capability subclass 
Vile, Deep Sand range site, zones 6 and 7, and wildlife 
habitat group B) 


Stellar Series 


The Stellar series consists of well-drained soils that 
formed in material from mixed igneous rocks on old 
alluvial fans. Slopes are 0 to 8. percent. Associated soils 
are in the Forrest, Cloverdale, Mohave, and Mimbres 
series. 

In a representative profile (fig. 9), the surface layer 
ig pinkish-gray sandy clay loam about 5 inches thick. The 
upper part of the subsoil is reddish-brown clay about 
18 inches thick. The lower part of the subsoil is Hght 
reddish-brown loam that is about 15 inches thick and is 
high in content of lime. The substratum is pink gravelly 
clay loam that is high in content of lime. 

Areas of Stellar soils range from 4,000 to 5,000 feet in 
elevation. The average annual air temperature is 59° to 
61° F. The average annual precipitation is about 10 
inches at Lordsburg and about 14 inches at Cloverdale. 
The frost-free season is 180 to 210 days. 

Stellar soils are used for irrigated cropland, range, 
wildlife, and watershed. The vegetation is mainly short 
and mid grasses, Morman-tea, common mesquite, and 
yucca, 


Figure 9.—Profile of Stellar sandy clay loam. Common lime segre- 


gations are in the lower part of the subsoil, beginning at a depth 
of about 23 inches. 


Representative profile of Stellar sandy clay loam, 344 
miles northeast of Animas, 500 feet east. of highway 
marker No. 338, 500 feet east of the west quarter corner 
of sec. 6, T. 27 S., R. 19 W.: 


A1—0 to 2 inches, pinkish-gray (7.5YR 6/2) sandy clay loam, 
dark brown (7.5YR 4/2) when moist; weak, thick, 
platy structure; slightly hard, very friable when 
moist, nonsticky and nonplastic when wet; many 
fine roots; many vesicular pores; noncalcareous; 
mildly alkaline; clear, wavy boundary. 1 to 4 inches 
thick. 


SOIL SURVEY 


A12—2 to 5 inches, pinkish-gray (5YR 6/2) sandy clay loam, 
dark reddish gray (5YR 4/2) when moist; weak, 
medium, subangular blocky structure; hard, friable 
when moist, slightly sticky and slightly plastic when 
wet; many fine roots; many, fine, tubular pores; non- 
calcareous; mildly alkaline; gradual boundary. 0 to 4 
inches thick. 

B21t—5 to 10 inches, reddish-brown (5YR 5/3) clay, reddish 
brown (5YR 4/3) when moist; strong, medium, sub- 
angular blocky structure; very hard, friable when 
moist, very sticky and very plastic when wet; com- 
mon fine roots; common, fine, tubular pores; thin, 
nearly continuous clay films on peds; noncaleareous ; 
mildly alkaline; gradual, wavy boundary. 4 to 12 
inches thick. 

B22t—10 to 23 inches, reddish-brown (5YR 5/3) clay, reddish 
brown (5YR 4/3) when moist; strong, medium, sub- 
angular blocky structure; very hard, friable when 
moist, very sticky and very plastic when wet; com- 
mon fine roots; common, fine, tubular pores; mod- 
erately thick nearly continuous clay films on ped 
surfaces; slightly calcareous; moderately alkaline ; 
clear, smooth boundary. 0 to 16 inches thick. 

IIB8ca—23 to 38 inches, light reddish-brown (BYR 6/4) 
loam, reddish brown (5YR 5/4) when moist; mod- 
erate, medium, subangular blocky structure; hard, 
friable when moist, sticky and plastic when wet; 
few fine roots; common, fine, tubular pores; common 
lime segregations; strongly calcareous; moderately 
alkaline; clear, wavy boundary. 8 to 20 inches thick. 

T11Ccea—38 to 60 inches, pink (7.5YR 7/4) gravelly clay loam, 
brown (7.5YR 4/4) when moist; weak, medium, sub- 
angular blocky structure; slightly hard, friable when 
moist, slightly sticky and slightly plastic when wet; 
no roots; few, fine, tubular pores; lime coatings on 
pebbles; strongly calcareous; moderately alkaline. 


The A horizon has a value of 5 or 6 when dry and 3 or 4 
when moist. Chroma is 2 or 8. This horizon ranges from loam, 
sandy clay loam, or silty clay loam to gravelly clay loam or 
cobbly silty clay loam in texture. The B2t horizon has a value 
of 4 or 5 when dry and 8 or 4 when moist. Chroma is 3 or 4. 
‘his horizon is dominantly clay, but it ranges to heavy clay 
loam. The IIICca horizon has a value of 6 or 7 when dry and 
4 or 5 when moist. Chroma is 8 or 4. This horizon ranges from 
clay loam to clay and contains 5 to 25 percent gravel. 

Stellar sandy clay loam (0 to 1 percent slopes) (Sr) 
(SS).—This soil is nearly level in the high-intensity survey. 
Here, the surface layer ranges from sandy clay loam to 
loam. Included in mapping in the high-intensity survey 
are areas of Forrest, Mohave, and Mimbres soils that 
make up about 10 percent of the acreage. 

This soil is mainly nearly level but ranges to gently 
sloping in the low-intensity survey. Here, the surface 
layer is mainly sandy clay loam or loam. Included in 
mapping in the low-intensity survey are small tracts of 
Stellar sandy loam. Also included are areas of Vekol, 
Mohave, and Forrest soils that make up about 15 percent 
of the acreage. 

This soil has the profile described as representative 
for the Stellar series. It has slow permeability. Runoff 
is slow. The available water holding capacity is 8 to 
9.5 inches. The water-supplying capacity is about 10 
inches at the higher elevations and about 8 inches at the 
lower elevations. In a few areas that receive runoff, the 
water-supplying capacity is as much as 15 inches. Effec- 
tive rooting depth is 60 inches or more. The hazard of 
erosion is slight. 

This soil is used for irrigated cropland, range, wild- 
life habitat, and watershed. (Sr: irrigated capability unit 
TIs-2, dryland capability subclass Vis, Clayey range site, 
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zone 6. SS: dryland capability subclasses VIs, zone 6, and 
VIIs, zone 7; Clayey range site, zone 6, and Clayey range 
site, zone 7; both soils in wildlife habitat group L) 

Stellar silty clay loam (0 to 1 percent slopes) {(St).— 
This soil is in the high-intensity survey. It has a profile 
similar to that described as representative for the series, 
except that it has a silty clay loam or clay loam surface 
layer about 5 inches thick. Included in mapping are small 
tracts of Stellar silt loam and Forest and Mohave soils. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is 8 to 9.5 inches, The 
water-supplying capacity is about 10 inches at the higher 
elevations and about 8 inches at the lower elevations. In 
a few areas that receive runoff, the water-supplying 
capacity is as much as 15 inches. Effective rooting depth 
is 60 inches or more. Hazard of erosion is slight. 

This soil is used for irrigated cropland, range, wild- 
life habitat, and watershed. (Irrigated capability unit 
Is-6; dryland capability subclass VIIs; Clayey range 
site, zone 7; wildlife habitat group L) 

Stellar cobbly silty clay loam (0 to 1 percent slopes) 
(Su).—This soil is only in the Lower Animas Valley in the 
high-intensity survey. It has a profile similar to that 
described as representative for the series, except that it 
has a cobbly silty clay loam surface layer about 9 inches 
thick. About 10 percent of the surface is covered with 
basalt cobblestones up to 10 inches in diameter, Included 
with this soil in mapping are small tracts of Forrest, and 
Mohave soils. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is 8 to 9.5 inches. The 
water-supplying capacity is about 10 inches at the higher 
elevations and about 8 inches at the lower elevations. In 
a few areas that receive runoff, the water-supplying 
capacity is as much as 15 inches. Effective rooting depth 
is 60 inches or more. Hazard of erosion is slight. 

This soil is used for range, wildlife habitat, and water- 
shed. It is not suitable for cropland, because irrigation 
water is not available. (Dryland capability subclass 
VIIs; Clayey range site, zone 7; wildlife habitat 
group A) 


Terino Series 


The Terino series consists of well-drained soils that 
formed in material from mixed igneous and limestone 
rocks on old alluvial fans on uplands. Indurated caliche 
is at a depth of 10 to 19 inches. Slopes are 1 to 5 per- 
cent. Associated soils are in the Turney, Mohave, Karro, 
and Ubar series. 

In a representative profile, the surface layer is 
yellowish-red very gravelly sandy clay loam about 2 inches 
thick. The subsoil is yellowish-red very gravelly sandy 
clay loam about 11 inches thick. The substratum, at a depth 
of about 13 inches, is indurated caliche that contains 
gravel and cobblestones. It becomes less dense and less 
cemented with depth. It is several feet thick. 

Areas of Terino soils range from 4,000 to 5,000 feet in 
elevation. The average annual air temperature is 59° to 
61° F. The average annual precipitation is 9 to 11 inches, 
The frost-free season is 190 to 210 days. 

Terino soils are used for range, wildlife habitat, and 
watershed. The vegetation is mainly short and mid 


grasses, yucca, creosotebush, graythorn, and common 
mesquite, 

Representative profile of a Terino very gravelly sandy 
clay loam from an area of Terino-Turney association, 
one-eighth mile east of the north quarter corner of sec. 7, 
T. 30 S., R. 14 W.: 


Al—O to 2 inches, yellowish-red (5YR 5/6) very gravelly 
sandy clay loam, yellowish red (5YR 4/6) when 
moist; weak, medium, platy structure; soft, very 
friable when moist, nonsticky and nonplastie when 
wet; common fine and very fine roots; common, fine, 
vesicular pores; 20 percent mixed, acid, igneous 
gravel and cobblestones; noncalcareous; mildly alka- 
line; clear, wavy boundary. 0 to 5 inches thick. 

AB—2 to 6 inches, yellowish-red (SYR 5/6) very gravelly 
sandy clay loam, dark red (2.5YR 3/6) when moist; 
weak, medium, subangular blocky structure; slightly 
hard, very friable when moist, slightly sticky and 
slightly plastic when wet; common fine roots; com- 
mon, fine, tubular pores; 40 percent gravel and cob- 
blestones; noncalcareous; mildly alkaline; clear, 
wavy boundary. 0 to 6 inches thick. 

B2t—6 to 13 inehes, yellowish-red (5YR 5/6) very gravelly 
heavy sandy clay loam, dark red (2.5YR 3/6) when 
moist; weak, medium, subangular blocky structure; 
slightly hard, very friable when moist, sticky and 
plastic when wet; common fine roots; common, fine, 
tubular pores; patchy clay films on the surface of 
peds, gravel, and cobblestones; noncalcareous except 
in lower 2 inches; moderately alkaline; abrupt, wavy 
boundary. 5 to 8 inches thick. 

Ccam—I18 inches, indurated caliche that is laminar in upper 
part of the horizon; cemented gravel and cobble- 
stones in caliche; less dense and less cemented as 
depth increases, 


The A horizon has a value of 5 or 6 when ary and 3 or 4 
when moist. Chroma ranges from 4 to 6. This horizon is 
gravelly or cobbly sandy loam or very gravelly sandy clay 
loam. The B2t horizon has a value of 5 or 6 when dry and 
8 or 4 when moist. Chroma ranges from 4 to 6. This horizon 
is very gravelly sandy clay lorm or very cobbly sandy clay 
loam. Depth to the Ceam horizon ranges from 10 to 19 inches. 

Terino-Turney association (1 to 5 percent slopes) 
(TE).—This association is only in the Hachita Valley in the 
low-intensity survey. It consists of about 10 percent 
Terino very gravelly sandy clay loam and about 20 per- 
cent Turney fine sandy loam. The Terino soil is undu- 
lating on gravelly ridges, and the Turney soil is gently 
sloping in swales between the ridges. Included in map- 
ping are small areas of Nickel and Upton soils that make 
up about 10 percent of the association. 

The Terino soil has a profile similar to the one 
described as representative for the Terino series. It has 
moderately slow permeability. Runoff is medium. The 
available water holding capacity is 1 to 1.5 inches. The 
water-supplying capacity is about 5 to 7 inches. Effective 
rooting depth is 10 to 19 inches. Hazard of erosion is 
moclerate. 

The Turney soil has the profile described as repre- 
sentative for the Turney series. It has moderate perme- 
ability. Runoff is medium. The available water holding 
capacity is 8 to 4 inches. The water-supplying capacity 
is about 5 to 7 inches. Effective rooting depth is 18 to 28 
inches. Hazard of erosion is moderate. 

This association is used for range, wildlife habitat, 
and watershed. (Terino soil in dryland capability sub- 
class VIle, Shallow range site, zones 6 and 7, and wild- 
life habitat group J; Turney soil in dryland capability 
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subclass VIIe, Sandy range site, zones 6 and 7, and 
wildlife habitat group J) 


Tres Hermanos Series 


The Tres Hermanos series consists of well-drained 
soils that formed in material from mixed igneous and 
limestone rocks on old alluvial fans. Slopes are 0 to 5 
percent. Associated soils are in the Nickel, Mohave, For- 
rest, Lehmans, and Upton series. 

In a representative profile (fig. 10), the surface layer 
is light-brown gravelly clay loam about 3 inches thick. 
The subsoil is reddish-brown gravelly clay loam that 
grades to pink gravelly clay loam. It 1s about 24 inches 
thick and is high in content of lime in the lower part. 
The substratum is pink very gravelly loam that has thin 
strata of sand and gravel below a depth of about 40 
inches. 

Areas of Tres Hermanos soils range from 4,000 to 
5,000 feet in elevation. The average annual air tempera- 
ture is about 60° to 62°F. The average annual precipita- 
tion is about 9 to 11 inches. The frost-free season is 190 
to 210 days. 


Figure 10.—Profile of Tres Hermanos gravelly clay loam, This soil 
has a strong lime zone in the lower part of the subsoil, beginning 
at a depth of about 16 inches. 


Tres Hermanos soils are used mainly for range, wild- 
life, and watershed. A few acres near Lordsburg are used 
for irrigated cropland. The vegetation consists mainly 
of creosotebush, tarbush, short and mid grasses, and 
annuals. 

Representative profile of Tres Hermanos gravelly clay 
loam, east of the town of Lordsburg, one-fourth mile 
north of the south quarter corner of sec. 34, T. 22 8., R. 
18 W., on the north side of railroad tracks and about 
100 yards east of road; 


A1—0 to 8 inches, light-brown (7.5YR 6/3) gravelly clay 
loam, brown (7.5YR 5/2) when moist; moderate, 
medium, platy structure; slightly hard, very friable 
when moist, slightly sticky and slightly plastic when 
wet; few very fine and fine roots; common, very 
fine and fine, tubular and interstitial pores; dis- 
seminated lime; slightly calcareous; mildly alkaline; 
abrupt, smooth boundary. 2 to 6 inches thick. 

B21t—3 to 10 inches, reddish-brown (5YR 5/4; 5YR 4/4 
when moist) gravelly clay loam; weak, fine, sub- 
angular blocky structure; slightly hard, friable 
when moist, slightly sticky and slightly plastic when 
wet; common very fine and fine roots; common, very 
fine and fine, tubular and interstitial pores; few 
thin clay films, mostly in pores and on pebble sur- 
faces; disseminated lime; slightly calcareous: 
mildly alkaline; gradual, smooth boundary. 4 to 8 
inches thick. 

B22tca—10 to 16 inches, reddish-brown (5YR 5/4; 5YR 4/4 
when moist) gravelly clay loam; weak, fine, sub- 
angular blocky structure; hard, firm when moist, 
sticky and plastic when wet; common very fine and 
fine roots; common, very fine and fine, tubular and 
interstitial pores; thin patchy clay films on peds, in 
pores, and on pebble surfaces; disseminated and 
segregated lime in many fine to medium soft masses 
and as hard coating on undersides of gravel; mod- 
erately calcareous; mildly alkaline; gradual, smooth 
boundary. 4 to 8 inches thick. 

B3tea—16 to 27 inches, pink (5YR 7/3) gravelly clay loam, 
reddish brown (5YR 5/4) when moist; weak, fine, 
subangular blocky structure; hard, firm when moist, 
sticky and plastic when wet; few very fine roots; 
few, very fine, tubular pores; thin, patchy clay films 
on peds, in pores, and on pebble surfaces in the 
upper 3 inches; few thin clay films in rest of horizon; 
disseminated and segregated lime as common soft 
masses and as hard coating on undersides of gravel; 
strongly calcareous; moderately alkaline; gradual, 
smooth boundary. 8 to 14 inches thick. 

TIC1I—27 to 40 inches, pink (5YR 8/8) very gravelly loam, 
light reddish brown (5YR 6/3) when moist; massive; 
hard, friable when moist, slightly sticky and slightly 
plastic when wet; no roots; few, very fine, tubular 
pores; lime disseminated and as coatings on gravel; 
strongly calcareous; moderately alkaline; abrupt, 
wavy boundary. 5 to 18 inches thick. 

TIIG2—40 to 60 inches, very gravelly loam with thin strata 
of sand and gravel; about 55 percent gravel. 


The A horizon has a value of 5 to 7 when dry and 3 to 5 
when moist. Chroma ranges from 2 to 4, This horizon ranges 
from loam, gravelly sandy clay loam, and gravelly sandy 
loam to gravelly light clay loam. The B2 horizon has a value 
of 5 or 6 when dry and 4 or 5 when moist. Chroma ranges 
from 3 to 5. This horizon ranges from gravelly heavy loam 
to gravelly clay loam. The IIC horizon is very gravelly loam 
to cobbly clay loam and is 15 to 50 percent gravel and 
cobblestones. 


Tres Hermanos gravelly clay loam (0 to 3 percent 
slopes) (Th) {TR).—This soil is nearly level to gently sloping 
in the high-intensity survey. It has the profile described as 
representative for the series. Included with this soil in 
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mapping in the high-intensity survey are areas of Nickel, 
Mohave, and Forrest soils that make up about 15 percent 
of the acreage. 

This soil is gently sloping to undulating in the low- 
intensity survey. It has a profile similar to that described 
as representative for the series, except that the surface 
layer is 1 to 2 inches thick and is gravelly sandy clay 
loam underlain by 2 to 4 inches of gravelly clay loam. 
Included in mapping in the low-intensity survey are 
areas of Nickel soils that make up 15 percent and of 
Forrest and Mohave soils that make up 10 percent of 
the acreage. 

This soil has moderately slow permeability. Runoff is 
medium to slow. The available water holding capacity is 
4 to 5 inches. The water-supplying capacity is about 6 to 
8 inches. Effective rooting depth is about 40 inches; it is 
restricted by the strata of sand and gravel. The hazard 
of erosion is slight. 

This soil is used for range, wildlife habitat, and water- 
shed. A few acres have been used for irrigated cropland. 
(Irrigated capability unit ITIs-1; dryland capability sub- 
class VIIs; Clayey range site, zone 7; wildlife habitat 
group B) 


Turney Series 


The Turney series consists of well-drained soils that 
formed in material from mixed igneous and limestone 
rocks on old alluvial fans on uplands. Slopes are 0 to 5 
percent. Associated soils are in the Nickel, Pintura, 
Terino, Mohave, and Ubar series. Turney soils are 
mapped only in an association with Terino soils. 

In a representative profile, the surface layer is light 
yellowish-brown and light-brown fine sandy loam about 
6 inches thick. The subsoil is light-brown sandy clay loam 
about 9 inches thick. The substratum, to a depth of about 
22 inches, is pink sandy clay loam and is high in content 
of lime. Below this, to a depth of 60 inches and more, it 
is pinkish-white, weakly cemented caliche. 

Areas of Turney soils range from 4,000 to 5,000 feet 
in elevation. The average annual air temperature is 60° 
to 62°F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 190 to 210 days. 

Turney soils are used for range, wildlife, and water- 
shed. The vegetation is mainly creosotebush, tarbush, and 
short and mid grasses. 

Representative profile of a Turney fine sandy loam 
from an area of Terino-Turney association, 4% mile south 
and 14 mile east of the northwest corner of sec. 11, T. 30 
S., R. 15 W.: 

Al1—O to 1 inches, light yellowish-brown (10YR 6/4) fine 
sandy loam, brown (7.5¥R 4/4) when moist; weak, 
thick, platy structure; soft, very friable when moist, 
nonsticky and nonplastic when wet: few very fine 
roots; common, very fine, vesicular pores; 10 percent 
limestone and acid igneous gravel; strongly cal- 
sareous; moderately alkaline; abrupt, irregular 
boundary. 0 to 3 inches thick. 

A12—1 to G inches, light-brown (7.5YR 6/4) fine sandy loam, 
brown (7.5¥R 4/4) when moist; weak, thick, platy 
structure; soft, very friable when moist, nonsticky 
and nonplastic when wet; few very fine roots; com- 
mon, very fine, vesicular pores; 5 percent fine lime- 
stone and acid igneous gravel; strongly calcareous: 
moderately alkaline; clear, wavy boundary. 3 to 8 
inches thick. 


B2—6 to 15 inches, light-brown (7.5YR 6/4) sandy clay loam, 
brown (7.5YR 4/4) when moist; weak, coarse, sub- 
angular blocky structure; soft, very friable when 
moist, slightly sticky and slightly plastic when wet; 
common fine roots; common, fine, tubular pores; 
5 percent limestone and acid igneous gravel; strongly 
ealcareous; moderately alkaline; clear, wavy bound- 
ary. 8 to 14 inches thick. 

Clea—15 to 22 inches, pink (7.5YR 7/4) sandy clay loam, 
strong brown (7.5YR 5/6) when moist; weak, coarse, 
subangular blocky structure; soft, very friable when 
moist, slightly sticky and slightly plastic when wet; 
few fine roots; common, fine, tubular pores; 10 per- 
cent limestone and acid igneous gravel; strongly 
caleareous; moderately alkaline; abrupt, irregular 
boundary. 5 to 18 inches thick. 

C2ea—22 to 60 inches, pinkish-white (7.5YR 8/2) weakly 
cemented caliche of sandy clay loam texture, pink 
(7.5YR 7/4) when moist; massive; very hard, fri- 
able when moist, sticky and plastic when wet; no 
roots; few, fine, tubular pores; 15 percent limestone 
and acid igneous gravel; lime decreases at depths 
below 48 inches; strongly calcareous; strongly 
alkaline. 

The A horizon has a value of 6 or 7 when dry and 4 through 

6 when moist. Chroma is 8 or 4. This horizon ranges from 

fine sandy loam to loam. The B horizon has a value of 5 or 6 

when dry and 8 or 4 when moist. Chroma is 3 or 4. This hori- 

zon ranges from heavy sandy loam to sandy clay loam. The 
depth to the weakly cemented Cea horizon is 18 to 28 inches. 


Ubar Series 


The Ubar series consists of well-drained soils that 
formed in sediments from mixed igneous and limestone 
rocks on old alluvial fans. Slopes are 0 to 5 percent. As- 
sociated soils are in the Hondale, Turney, Mohave, and 
Verhalen series. ae 

In a representative profile, the surface layer is light 
brownish-gray silt loam about 8 inches thick. The subsoil 
is about 43 inches thick. The upper 7 inches of the sub- 
soil is pale-brown silty clay loam; the next 8 inches is 
light yellowish-brown light silty clay; and the lower 28 
inches is brown light silty clay. The substratum is very 
pale brown clay. 

Areas of Ubar soils range from 4,000 to 5,000 feet in 
elevation. The average annual air temperature is 59° to 
61° F, The average precipitation is 9 to 11 inches. The 
frost-free season is 190 to 210 days. 

Ubar soils are used for range, wildlife habitat, and 
watershed, A few acres in the Playas Walley have been 
used for irrigated cropland. The vegetation is mainly 
short grasses, allthorn, tarbush, common mesquite, and 
creosotebush. 

Representative profile of Ubar silt loam, northeast of 
the south quarter corner of sec. 27, T. 31 S., R. 16 W.: 

A1—O to 3 inches, light-brownish gray (10YR 6/2) silt loam, 
dark grayish brown (10¥R 4/2) when moist; weak. 
medium, platy structure in upper 1 to 2 inches and 
weak, medium, granular structure in the lower part; 
slightly hard, very friable when moist, sticky and 
slightly plastic when wet; many fine and very fine 
roots; many, fine, vesicular pores; disseminated 
lime; strongly caleareous; moderately alkaline; 
clear, smooth boundary, 2 to 6 inches thick. 

B21—8 to 10 inches, pale-brown (10YR 6/8) silty clay loam, 
dark brown (10YR 3/3) when moist; weak, coarse, 
subangular blocky structure; hard, very friable when 


moist, sticky and plastic when wet; many fine and 
very fine roots; many, fine and very fine, tubular 
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pores; disseminated lime; strongly calcareous; mod- 
erately alkaline; clear, smooth boundary. 4 to 10 
inehes thick. 

B22—10 to 18 inches, light yellowish-brown (10YR 6/4) light 
silty clay, dark yellowish brown (10YR 3/4) when 
moist; weak, medium, subangular blocky structure; 
very hard, friable when moist, very sticky and very 
plastic when wet; many fine and very fine roots; 
many, fine and very fine, tubular pores; disseminated 
lime; strongly calcareous; moderately alkaline; 
clear, smooth boundary. 6 to 12 inches thick. 

B28ea—18 to 46 inches, brown (7.5YR 5/4) light silty clay, 
dark yellowish brown (10YR 3/4) when moist; weak, 
fine, subangular blocky structure; very hard, friable 
when moist, very sticky and very plastic when wet; 
few fine and very fine roots in upper part; many, 
fine and very fine, tubular pores; disseminated lime; 
strongly calcareous; moderately alkaline; clear, 
irregular boundary. 8 to 30 inches thick. 

Cca—46 to 60 inches, very pale brown (10YR 7/4) clay. 
yellowish brown (10YR 5/4) when moist; massive ; 
very hard, friable when moist, very sticky and very 
plastic when wet; no roots; many, fine and very fine. 
tubular pores; disseminated and segregated lime in 
few fine soft masses; strongly calcareous; mod- 
erately alkaline. 

The A horizon has a value of 5 or 6 when dry and 3 or 4 
when moist. Chroma ranges from 2 to 4. This horizon ranges 
from silt loam to silty clay loam. The B horizon has a value 
of 8 or 4 when moist. It ranges from silty clay loam to silty 
clay or clay. The Cca horizon has a value of 5 to 7 when dry 
and 4 to 6 when moist. Chroma is 3 or 4. This horizon ranges 
from clay loam to silty clay or clay. 


Ubar silt loam (0 to 1 percent slopes) (Ua).—This soil 
is in the Playas and Lower Animas Valleys in the high- 
intensity survey. It has the profile described as representa- 
tive for the series. Included with this soil in mapping 
are minor areas of Hondale and Verhalen soils. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is 9.5 to 10.5 inches. 
The water-supplying capacity is 7 to 8 inches. Effective 
rooting depth is 60 inches or more. Hazard of erosion is 
slight. 

This soil is used for range, wildlife habitat, and water- 
shed. A few acres have been used for irrigated cropland. 
(Irrigated capability unit TIs-2; dryland capability sub- 
class VIIs; Clayey range site, zone 7; wildlife habitat 
group L) 

Ubar soils (0 to 5 percent slopes) (UC).—These soils are 
mainly in the Hachita and Playas Valleys in the low- 
intensity survey. This mapping unit consists of about 55 
percent, Ubar silty clay loam and silt loam and about 35 
percent Ubar loam and sandy clay loam. These soils 
have a profile similar to that described as representative 
for the series, except that they have a surface layer of 
silty clay loam, sandy clay loam, loam, or silt loam about 
6 inches thick. Included in mapping are areas of Hon- 
dale and Verhalen soils that make up about 10 percent 
of this mapping unit. 

These soils have slow permeability. Runoff is slow to 
medium. The available water holding capacity is 9.5 to 
10.5 inches. The water-supplying capacity is 5 to 7 inches. 
Effective rooting depth is 60 inches or more. The hazard 
of erosion is slight. 

These soils are used for range, wildlife habitat, and 
watershed. (Dryland capability subclass VIIs; Clayey 
range site, zone 7; wildlife habitat group L) 


Upton Series 


The Upton series consists of well-drained soils that 
formed in gravelly alluvium from limestone rocks on 
piedmont slopes. Indurated caliche is at a depth of 4 to 
12 inches. Slopes are 1 to 9 percent. Associated soils are 
in the Nickel, Tres Hermanos, and Lehmans series. 

In a representative profile the surface layer is brown 
gravelly loam about 8 inches thick and is high in content 
of lime. The substratum is white, indurated caliche. 

Areas of Upton soils range from 4,000 to 5,500 feet 
in elevation. The average annual air temperature is 59° 
to 61° F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 170 to 210 days. 

Upton soils are used for range, wildlife habitat, and 
watershed. The vegetation is mainly creosotebush, tar- 
bush, and short and mid grasses. 

Representative profile of Upton gravelly loam, 1 to 9 
percent slopes, one-fourth mile west and 100 feet north of 
the southeast corner of sec. 18, T. 25 S., R. 20 W.: 

A1l—0 to § inches, brown (10YR 5/8) gravelly loam, dark 
yellowish brown (10YR 4/4) when moist; weak, 
medium, platy structure in upper two inches, massive 
below; soft, very friable when moist, nonstieky and 
nonplastie when wet; common fine roots; common, 
fine, tubular pores; strongly calcareous; moderately 
alkaline; abrupt boundary, 4 to 12 inches thick. 

Ccam—S inches, white (10YR 8/2), indurated caliche that is 


laminar in upper part of the horizon; imbedded 
limestone gravel and stones. 


The A horizon has a value of 5 to 7 when dry and 4 or 5 
when moist. Chroma ranges from 2 to 4. Texture ranges from 
gravelly sandy loam to gravelly heavy loam. The Ccam hori- 
zon is weakly to strongly cemented in the lower part. 

Upton gravelly loam, 1 to 5 percent slopes (Ug).—This 
soil is in the high-intensity survey. Included in mapping 
are areas of Nickel and Tres Hermanos soils that make 
up about 10 percent of the acreage mapped as this 
Upton soil. 

This soil has moderate permeability. Runoff is medium. 
The available water holding capacity is 0.5 to 1 inch. 
The water-supplying capacity is 5 to 7 inches. Effective 
rooting depth is 4 to 12 inches. Hazard of erosion is 
moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIs; Shallow range 
site, zones 6 and 7; wildlife habitat group J) 

Upton gravelly loam, 1 to 9 percent slopes (UP).— 
This soil is in the low-intensity survey. It has the profile 
described as representative for the series. Included in 
manDIng are minor areas of Nickel and Tres Hermanos 
soils. 

This soil has moderate permeability. Runoff is medium. 
The available water holding capacity is 0.5 to 1 inch. The 
water-supplying capacity is 5 to 7 inches. Effective root- 
ing depth is 4 to 12 inches. Hazard of erosion is 
moderate. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VIIs; Shallow range 
site, zones 6 and 7; wildlife habitat group J) 


Vekol Series 


The Vekol series consists of well-drained soils that 
formed in sediments from mixed igneous rocks on broad, 
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nearly level alluvial plains. Slopes are 0 to 1 percent. 
Associated soils are in the Mohave, Verhalen, Glendale, 
and Stellar series. 

_ In a representative profile (fig. 11), the surface layer 
is pinkish-gray silt loam and silty clay loam about 7 
inches thick. The subsoil is brown and pinkish-gray light 
clay and heavy silty clay loam about 80 inches thick. The 
substratum is light-gray silty clay loam. 

Areas of Vekol soils range from 4,000 to 5,000 feet in 
elevation. The average annual air temperature is 59° to 
61° F. The average annual precipitation is 9 to 11 inches. 
The frost-free season is 170 to 200 days. 

Vekol soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. The vegetation con- 
sists otf short grasses, Mormon-tea, yucca, and common 
mesquite. 


Sera 
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Figure 11.—Profile of Vekol silty clay loam showing the surface 
layer and subsoil. 
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Representative profile of Vekol silty clay loam, 500 
feet northwest of the southeast corner of sec. 7, T. 27 S., 
R. 19 W.: 


A11—O to 2 inches, pinkish-gray (7.5YR 6/2) silty clay loam, 
brown (7.5Y¥YR 4/2) when moist; moderate, medium, 
platy structure; slightly hard, friable when moist, 
slightly sticky and slightly plastic when wet; com- 
mon very fine roots; common, very fine and fine, 
tubular and interstitial pores; noncalcareous; neu- 
tral; clear, smooth boundary. 0 to 4 inches thick. 

A12—2 to 7 inches, pinkish-gray (7.5YR 6/2) silty clay loam, 
brown (7.5YR 4/2) when moist; weak, thick, platy 
structure; hard, friable when moist, sticky and plas- 
tic when wet; few fine roots; many, very fine and 
fine, vesicular pores; common bleached sand grains; 
noncaleareous; mildly alkaline; abrupt, smooth 
boundary. 2 to 10 inches thick. 

B2t—7 to 24 inches, brown (7.5YR 5/2) light clay, dark 
brown (7.5YR 8/2) when moist; weak, medium, 
prismatic structure and moderate, medium, sub- 
angular blocky structure; very hard, firm when 
moist, sticky and plastic when wet; common very 
fine roots; common, very fine and fine, tubular pores; 
many thin clay films on ped surfaces and lining 
pores; common bleached sand grains coating tops of 
prisms; noncaleareous; mildly alkaline; gradual, 
smooth boundary. 15 to 24 inches thick. 

B38t—24 to 37 inches, pinkish-gray (7.5YR 6/2) heavy silty 
clay loam, brown (7.5YR 4/2) when moist; weak, 
medium, subangular blocky structure; very hard, 
firm when moist, sticky and plastic when wet; few 
very fine roots; few, very fine, tubular pores; dis- 
seminated lime; strongly calcareous; moderately 
alkaline; gradual, smooth boundary. 10 to 18 inches 
thick. 

C—87 to 60 inches, light-gray (10YR 7/2) silty clay loam, 
brown (10YR 5/3) when moist; massive; very hard, 
firm when moist, sticky and plastic when wet; few 
very fine roots; few, very fine, tubular pores; dis- 
seminated and segregated lime in few fine filaments; 
strongly calcareous; moderately alkaline. 


The A horizon has a value of 5 or 6 when dry and 3 or 4 
when moist. Chroma is 2 or 3, Texture ranges from silt loam 
or sandy clay loam to silty clay loam. The B horizon has a 
chroma of 2 or 3. It ranges from heavy silty clay loam to 
silty clay or clay. 

Vekol sandy clay loam (0 to 1 percent slopes) (Vc).— 
This soil is in the high-intensity survey. It has a profile 
similar to that described as representative for the series, 
except that it has a sandy clay loam surface layer about 
7 inches thick. Included with this soil in mapping are 
small areas of Vekol silty clay loam and Verhalen, Stel- 
lar, and Mimbres soils. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is 9 to 11 inches. The 
water-supplying capacity is.7 to 8 inches. Effective root- 
a pe is 60 inches or more. The hazard of erosion 
is slight. 

This soil is used for irrigated cropland, range, wild- 
life habitat, and watershed. (Irrigated capability unit 
IIs-2; dryland capability subclass VIIs; Loamy range 
site, zone 7; wildlife habitat group H) 

Vekol silty clay loam (0 to 1 percent slopes) (Ve)—This 
soil is in the high-intensity survey, mainly in the Lower 
Animas and Playas Valleys. It has the profile described 
as representative for the series. Included with this soil 
in mapping are minor areas of Verhalen, Stellar, and 
Mimbres soils. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is 9 to 11 inches. The 


40 SOIL SURVEY 


water-supplying capacity is 7 to 8 inches. Effective root- 
ing depth is 60 inches or more. The hazard of erosion 1s 
slight. 

This soil is used for irrigated cropland, range, wild- 
life habitat, and watershed. (Irrigated capability unit 
IIs-6; dryland capability subclass VIIs; Clayey range 
site, zone 7; wildlife habitat group H) 

Vekol soils (0 to 1 percent slopes) (VK).—These soils are 
in the low-intensity survey. They have a profile similar 
to that described as representative for the series, except 
that they have a surface layer of sandy clay loam about 
3 inches thick or of heavy silt loam and silty clay loam 
about 7 inches thick. Included with this soil In mapping 
are areas of Verhalen, Stellar, and Mimbres soils that 
make up about 15 percent of the area mapped as these 
Vekol soils. 

These soils have slow permeability. Runoff is slow. 
The available water holding capacity is 9 to 11 inches. 
The water-supplying capacity is 7 to 8 inches. Effective 
rooting depth is 60 inches or more. Hazard of erosion is 
slight. 

These soils are used for range, wildlife habitat, and 
watershed. (Dryland capability subclass VIIs; Clayey 
range site, zone 7; wildlife habitat group H) 


Verhalen Series 


The Verhalen series consists of moderately well 
drained soils that formed in fine-textured alluvium on 
alluvial bottoms. Slopes are 0 to 1 percent. Associated 
soils are in the Mimbres, Glendale, Mohave, and Stellar 
series. 

In a representative profile, the surface layer is pinkish- 
gray and brown silty clay loam and clay loam about 7 
inches thick. The next layer is brown clay about 11 
inches thick. Below this is pinkish-gray silty clay about. 
6 inches thick. The substratum extends to a depth of 60 
inches. The upper 8 inches of the substratum is pinkish- 
gray silty clay; the next 8 inches is light brownish-gray 
heavy clay loam; and the lower 20 inches is brown heavy 
silt, loam. 

Areas of Verhalen soils range from 4,000 to 5,000 feet 
in elevation. The average annual air temperature is 59° 
to 61° F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 190 to 210 days. 

Verhalen soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. The vegetation is mainly 
short grasses and common mesquite. 

Representative profile of Verhalen silty clay loam, 660 
feet north of the southeast corner of sec. 29, T. 27 8., 
R. 19 W.: 

A11—O0 to 4 inches, pinkish-gray (7.5YR 6/2) silty clay loam, 
dark brown (7.5YR 4/2) when moist; weak, medium, 
platy structure and weak, fine, granular structure; 
hard, friable when moist, sticky and plastic when 
wet; common fine roots; few, fine, tubular pores; 
nonealeareous; mildly alkaline; abrupt, smooth 
boundary. 1 to 6 inches thick. 

A12--4 to 7 inches, brown (7.5YR 5/2) clay loam, dark brown 
(7.5YR 8/2) when moist; weak, medium, subangular 
blocky structure; hard, friable when moist, sticky 
and plastic when wet; common fine roots; few, fine, 
tubular pores; noncalcareous; mildly alkaline; clear, 
smooth boundary, 2 to 5 inches thick. 


AC1—7 to 18 inches, brown (7.5YR 5/2) clay, dark brown 
(7.5YR 3/2) when moist; weak, medium, subangular 
blocky structure; very hard, friable when moist, very 
sticky and very plastic when wet; few fine roots; 
few, fine, tubular pores; few slickensides; noncal- 
careous; mildly alkaline; gradual boundary. 6 to 18 
inches thick. 

AC2—18 to 24 inches, pinkish-gray (7.5YR 6/2) silty clay, 
dark brown (7.5YR 4/2) when moist; weak, coarse, 
subangular blocky structure; very hard, firm when 
moist, very sticky and very plastic when wet; few 
fine roots; few, fine, tubular pores; few slickensides; 
nonealeareous; mildly alkaline; gradual, irregular 
boundary. 4 to 10 inches thick. 

C1—24 to 32 inches, pinkish-gray (7.5YR 6/2) silty clay, 
dark brown (7.5YR 4/2) when moist; massive; very 
hard, firm when moist, very sticky and very plastic 
when wet; no roots; very few, fine, tubular pores; 
slightly calcareous; mildly alkaline; clear, wavy 
boundary. 4 to 14 inches thick. 

C2—32 to 40 inches, light brownish-gray (10YR 6/2) heavy 
clay loam; dark grayish brown (10YR 4/2) when 
moist; massive; hard, friable when moist, sticky 
and plastic when wet; no roots; very few, fine, 
tubular pores; disseminated Hime; strongly calcare- 
ous; moderately alkaline; clear, wavy boundary. 
4 to 16 inches thick. 

TIC3—40 to 60 inches, brown (7.5YR 5/2) heavy silt loam, 
dark brown (7.5YR 4/2) when moist; weak, medium, 
subangular blocky structure; hard, friable when 
moist, sticky and plastic when wet; no roots; very 
few, fine, tubular pores; common, medium, distinct, 
soft lime masses; strongly calcareous; moderately 
alkaline. 

The A horizon has a value of 5 to 7 when dry and a 
chroma of 2 or 8. It ranges from clay loam to silty clay loam 
or clay. The AC horizon has a chroma of 2 or 8. The C hori- 
zon has a value of 5 or 6 when dry and 8 or 4 when moist 
and a chroma of 2 or 3. The IIC horizon ranges from silt 
loam to clay loam. 


Verhalen silty clay loam (0 to 1 percent slopes) (Vm) 
(VN).—This soil has the profile described as representative 
for the series. 

This soil is slightly undulating in the high-intensity 
survey. Here, the surface layer ranges from silty clay 
loam to clay loam. Included in mapping in the high- 
intensity survey are areas of Mimbres and Glendale soils 
that make up about 10 percent of the acreage. 

This soil is nearly level and has slight gilgai micro- 
relief in the low-intensity survey. Here, the surface layer 
ranges from silty clay loam or clay loam to clay. In- 
cluded in mapping in the low-intensity survey are areas 
of Mimbres and Glendale soils and Verhalen loam that 
make up about 15 percent of the acreage. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity 1s 10 to 11.5 inches. The 
water-supplying capacity is 15 to 20 inches from precipi- 
tation and additional runoff. Water from additional run- 
off is commonly diverted away from cropland. Effective 
rooting depth is 60 inches or more. The hazard of ero- 
sion is slight. 

This soil is used for irrigated cropland, range, wild- 
life habitat, and watershed. (Irrigated capability unit 
IlIs-3; dryland capability subclass VIIs; Bottomland 
range site, zones 6 and 7; wildlife habitat group L) 

Verhalen silty clay loam, alkali (0 to 1 percent slopes) 
(Vs) (VT).—This soil has a profile similar to that described 
as representative for the series, except that it is moder- 
ately affected by allkalt. 
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This soil is nearly level and has slight gilgai micro- 
relief in the high-intensity survey. Here, the surface 
layer ranges from silty clay loam to clay loam. Included 
in mapping in the high-intensity survey are areas of 
Mimbres and Glendale silty clay loams, alkali and 
strongly alkali, which make up about 10 percent of the 
acreage. 

This soil is nearly level and has slight gilgai relief in 
the low-intensity survey. Here, the surface layer ranges 
from silty clay loam or clay loam to clay. Included 
in mapping in the low-intensity survey are areas of 
Mimbres and Glendale silty clay loams, alkali and 
strongly alkali, which together make up about 10 per- 
cent, and of Verhlen loam, alkali, which makes up about 
10 percent of the acreage. 

This soil has slow permeability. Runoff is slow. The 
available water holding capacity is about 2 or 3 inches. 
The water-supplying capacity is 15 to 20 inches from 
precipitation and additional runoff. Effective rooting 
depth is 60 inches or more. Hazard of erosion is slight. 

This soil is used for range, wildlife habitat, and water- 
shed. A few acres of this soil have been used for irrigated 
cropland. (Irrigated capability unit IVs-5; dryland 
capability unit WVIIs; Salty Bottomland range site, 
zone 7; wildlife habitat group T) 


Whitlock Series 


The Whitlock series consists of well-drained soils that 
formed in mixed alluvium from acid igneous and lime- 
stone rocks on alluvial fans, Slopes are 5 to 10 percent. 
Associated soils are in the Mohave, Verhalen, Glendale, 
and Stellar series. 

In a representative profile, the surface layer is light- 
brown gravelly Joam about 4 inches thick. The substra- 
tum, to a depth of about 25 inches, is pink loam. Below 
this, to a depth of 60 inches or more, the substratum is 
pinkish-white gravelly loamy sand and is high m con- 
tent of lime. 

Areas of Whitlock soils range from 4,000 to 5,000 feet. 
m elevation. The average annual air temperature is 59° 
to 61° F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 180 to 210 days. 

Whitlock soils are used for range, wildlife habitat, 
and watershed. The vegetation is mainly short and mid 
grasses and yucca. 

Representative profile of Whitlock gravelly loam, 5 to 
10 percent slopes, 400 feet southwest of the north quarter 
corner of sec. 30, T. 33 S., R. 16 W.: 

AI—0 to 4 inches, light-brown (7.5YR 6/4) gravelly loam, 
brown (7.5YR 4/4) when moist; weak, fine, granular 
structure; soft, very friable when moist, nonsticky 
and nonplastic when wet; few medium and many fine 
roots; common very fine and fine pores; few pebbles 
and small cobblestones on the surface; strongly 
calcareous; moderately alkaline; clear, smooth 
boundary. 0 to 10 inches thick. 

C1—4 to 11 inches, pink (7.5YR 7/4) loam, brown (7.5YR 
4/4) when moist; massive; soft, very friable when 
moist, nonsticky and nonplastic when wet; few me-, 
dinm and very fine roots; common very fine and fine 
pores; few lime-coated pebbles; strongly caleareous;: 


moderately alkaline; gradual boundary. 4 to 12 
inches thick. 


C2ca—11 to 25 inches, pink (7.5YR 7/4) loam, brown (7.5YR 
4/4) when moist; massive; soft, very friable when 
moist, nonsticky and nonplastic when wet; few me- 
dium and very fine roots; common very fine and fine 
pores, and few medium pores; few, small, soft cal- 
cium carbonate masses; strongly calcareous; moder- 
ately alkaline; clear, irregular boundary. 5 to 15 
inches thick. 

IIC8ca—25 to 60 inches, pinkish-white (7.5YR 8/2) gravelly 
loamy sand, brown (7.5YR 4/4) when moist; mas- 
sive; soft, very friable when moist, nonsticky and 
nonplastie when wet; few medium and many fine 
roots; common very fine pores; very finely divided 
calcium carbonate; strongly calcareous; moderately 
alkaline, 


The A horizon has a value of 6 or 7 when dry and 4 or 5 
when moist. Chroma is 8 or 4. Texture ranges from gravelly 
sandy loam to gravelly loam. The C horizon has a value of 
6 or 7 when dry and 4 or 5 when moist, It is loam or gravelly 
Joam, The ITC horizon has a value of 7 or 8 when dry and 
4 to 6 when moist. It is loamy sand or gravelly loamy sand. 

Whitlock gravelly loam, 5 to 10 percent slopes (Wh).— 
This soil is in Playas Valley in the high-intensity survey. 
Included with this soil in mapping are minor areas of 
Mohave soils that make up less than 15 percent of the 
area mapped as this Whitlock soil. 

This soil has the profile described as representative for 
the series. Tt has moderately rapid permeability. Runoff 
is medium. The available water holding capacity is 5 to 
6.5 inches. ‘The water-supplying capacity is 5 to 7 inches. 
Effective rooting depth is 60 inches. The hazard of ero- 
sion is severe. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VITe; Sandy range 
site, zones 6 and 7; wildlife habitat group G) 


Yana Series 


The Yana series consists of well-drained soils that 
formed in mixed alluvium from acid igneous rocks on 
alluvial fans. Slopes are 1 to 9 percent. Associated soils 
are in the Frye, Mohave, Stellar, and Jal series. 

In a representative profile, the surface layer is pale- 
brown gravelly sandy loam about 3 inches thick. The 
underlying material, to a depth of 60 inches or more, is 
brown gravelly loam. 

Areas of Yana soils range from 4,000 to 5,000 feet in 
elevation. The average annual air temperature is 58° to 
60° EF. The average annual precipitation is 10 to 12 
inches. The frost-free season is 180 to 210 days. 

Yana soils are used for range, wildlife habitat, and 
watershed. The vegetation is mainly short and mid 
grasses, yucca, mesquite, Mormon-tea, and sacahuista. 

Representative profile of Yana gravelly sandy loam, 
1 to 9 percent slopes, 0.4 mile south and 0.8 mile east of 
the northwest corner of sec. 1, T. 80 S., R. 92 W.: 

A—0O to 3 inches, pale-brown (10YR 6/3) gravelly sandy loam, 
brown (10YR 4/3) when moist; weak, thick, platy 
structure in the upper 1 inch grading to weak, me- 
dium, granular structure; soft, very friable when 
moist, nonsticky and nonplastie when wet; few very 
fine roots; common very fine pores; 20 percent fine 
to medium, sub-rounded, mixed igneous gravel; non- 


calcareous; neutral; clear, smooth boundary. 2 to 6 
inches thick, 
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AC—8 to 14 inches, brown (10YR 5/3) gravelly loam, browu 
(10YR 4/3) when moist; weak, medium and coarse, 
subangular blocky structure; slightly hard, very 
friable when moist, slightly sticky and slightly plas- 
tic when wet; common fine and very fine roots; 
many, fine and very fine, interstitial pores; 25 per- 
cent fine to medium, sub-rounded, mixed igneous 
gravel; noncaleareous; mildly alkaline; clear, 
smooth boundary. 8 to 20 inches thick, 

C1—14 to 32 inches, brown (10YR 5/3) gravelly loam, brown 
(10YR 4/3) when moist; massive; slightly hard, very 
friable when moist, slightly sticky and slightly plas- 
tie when wet; common fine and very fine roots; 
many, fine and very fine, interstitial pores; 80 per- 
cent sub-rounded mixed igneous gravel up to 2 inches 
in diameter; nonealeareous; mildly alkaline; clear, 
smooth boundary. 10 to 30 inches thick. 

C2-—82 to 60 inches, brown (10YR 5/3) gravelly loam, brown 
(10YR 4/3) when moist; massive; slightly hard, 
very friable when moist, nonsticky and nonplastic 
when wet; few fine and very fine roots; many, fine 
and very fine, interstitial pores; 40 percent sub- 
rounded mixed igneous gravel; disseminated lime 
and few, very fine, segregated flecks of carbonate 
on undersides of gravel; slightly calcareous; mildly 
alkaline, 


The A horizon has a value of 5 or 6 when dry and 3 or 4 
when moist. Chroma is 3 or 4. Texture ranges from a gravelly 
sandy loam to gravelly loam. The AC horizon has a value of 
5 or 6 when dry and 3 or 4 when moist. Chroma is 3 or 4. 
Texture ranges from gravelly sandy loam to gravelly loam. 
The C horizon has a value of 5 or 6 when dry and 3 or 4 
when moist. Chroma is 3 or 4. Texture ranges from gravelly 
sandy loam to gravelly loam in the upper part and from 
gravelly loam to very gravelly sandy loam in the lower part. 

Yana gravelly sandy loam, 1 to 9 percent slopes 
(YA).—This soil is mainly in the San Simon Valley in the 
low-intensity survey. Included in mapping are areas of 
Mohave and Stellar soils that make up about 20 percent 
of the area mapped as this Yana soil. 

This soil has moderate permeability. Runoff is slow to 
medium. The available water holding capacity is 5.5 to 
6.5 inches. The water-supplying capacity is 5 to 7 inches. 
Effective rooting depth is 60 inches or more. Hazard of 
erosion is moderate to severe. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VITe; Sandy range 
site, zones 6 and 7; wildlife habitat group G) 


Yturbide Series 


The Yturbide series consists of excessively drained 
soils that formed in coarse-textured alluvium on alluvial 
fans. Slopes are 0 to 9 percent. Associated soils are in 
the Sonoita, Mimbres, Maricopa, Gila, Hondale, Mohave, 
and Stellar series. 

In a representative profile, the surface layer is brown 
loamy sand about 8 inches thick. The substratum, to a 
depth of about 21 inches, is brown gravelly loamy sand. 
Below this, to a depth of 60 inches or more, it is strong- 
brown gravelly coarse sand. 

Areas of Yturbide soils range from 4,000 to 5,500 feet 
in elevation. The average annual air temperature is 59° 
to 61° F. The average annual precipitation is 9 to 11 
inches. The frost-free season is 180 to 210 days. 

The Yturbide soils are used for range, wildlife habitat, 
and watershed. They are also used as a source of con- 
struction material. A few acres have been used for irri- 


gated cropland. The vegetation is mainly mid grasses, 
yucca, and common mesquite. 

Representative profile of a Yturbide loamy sand from 
an area of Yturbide soils, 500 feet southeast of the north- 
west corner of sec. 16, T. 22 8., R. 17 W.: 


Al—O to 8 inches, brown (7.5YR 5/4, 7.5YR 4/4 when moist) 
loamy sand; massive; soft, very friable when moist, 
nonsticky and nonplastic when wet; common fine 
roots; many, fine and very fine, interstitial pores; 
10 percent fine gravel; noncaleareous; mildly alka- 
line; clear, wavy boundary. 4 to 10 inches thick. 

C1—8 to 21 inches, brown (7.5YR 5/4, 7.5YR 4/4 when moist) 
gravelly loamy sand; massive; soft, very friable 
when moist, nonsticky and nonplastic when wet; 
common fine and very fine roots; many, fine and 
very fine, interstitial pores; 20 percent fine gravel; 
noncaleareous; mildly alkaline; clear, wavy bound- 
ary. 8 to 15 inches thick. 
to 30 inches, strong-brown (7.5YR 5/6) gravelly 
coarse sand, brown (7.5YR 4/4) when moist; mas- 
sive; soft, very friable when moist, nonsticky and 
nonplastic when wet; few very fine roots; many, fine 
and very fine, interstitial pores; 20 percent fine 
gravel; noncalcareous; mildly alkaline; gradual, 
wavy boundary. 6 to 15 inches thick. 
to 60 inches, strong-brown (7.5YR 5/6) gravelly 
coarse sand, brown (7.5YR 4/4) when moist; mas- 
sive; soft, very friable when moist, nonsticky and 
nonplastic when wet; few very fine roots; many, 
fine and very fine, interstitial pores; 25 percent 
gravel; few faint veins of lime; noncalcareous be- 
tween veins; moderately alkaline. 


The A horizon has a value of 5 or 6 when dry and 3 or 4 
when moist. Chroma is 8 or 4, Texture ranges from loamy 
sand or loamy fine sand to gravelly loamy sand. The C hori- 
zon has a value of 5 or 6 when dry and 3 or 4 when moist. 
It ig gravelly loamy sand or gravelly fine sand to gravelly 
eoarse sand with 15 to 30 percent gravel. The profile ranges 
from nonealeareous to moderately calcareous throughout. 


Yturbide gravelly loamy sand (0 to 3 percent slopes) 
(Yb).—This soil is in the high-intensity survey. It has a 
profile similar to that described as representative for the 
series, except that it is about 25 percent gravel in the 
surface layer. Included with this soil in mapping are 
small areas of Yturbide soils that have a gravelly sandy 
loam or a gravelly fine sand surface layer. 

This soil has rapid permeability. Runoff is slow. The 
available water holding capacity is 2.5 to 3.5 inches. The 
water-supplying capacity is 6 to 8 inches. Effective root- 
ing depth is 60 inches or deeper. The hazard of soil 
blowing is severe. 

This soil is used as a source of sand and gravel and for 
range, wildlife habitat, and watershed. A few acres that 
oceur in fields that are dominantly of other soils have 
been used for irrigated cropland. (Irrigated capability 
unit [Ve-1; dryland capability subclass VIIe; Deep 
Sand range site, zones 6 and 7; wildlife habitat group B) 

Yturbide soils (0 to 5 percent slopes) (YU).—These soils 
are in small areas throughout the county in the low- 
intensity survey. They have the profile described as 
representative for the series, but the texture of the sur- 
face layer ranges from loamy sand to loamy fine sand 
or gravelly loamy sand. Loamy sand is the most common 
texture. Included with these soils in mapping are areas 
of Hondale, Sonoita, Mohave, and Gila soils. 

Yturbide soils have rapid permeability. Runoff is slow 
to medium. The available water holding capacity is 2.5 
to 8.5 inches. The water-supplying capacity is 6 to 8 


C2—21 


C3—30 
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inches, Effective rooting depth is 60 inches or deeper. 
Hazard of soil blowing is severe. 

These soils are used as a source of sand and gravel and 
for range, wildlife habitat, and watershed. (Dryland 
capability subclass VIIe; Deep Sand range site, zones 6 
and 7; wildlife habitat group B) 


Yturbide Series, Heavy Subsoil Variant 


The Yturbide series, heavy subsoil variant, consists of 
well-drained soils that formed in alluvium on alluvial 
fans. Slopes are 0 to 3 percent. Associated soils are in 
the Gila, Hondale, Sonoita, Mimbres, Maricopa, Mohave, 
Stellar, and Yturbide series. 

In a representative profile, the surface layer is pale- 
brown loamy sand about 10 inches thick. The next layer 
is pale-brown loamy sand about 10 inches thick. The 
underlying material extends to a depth of 60 inches. 
The upper 14 inches of this material is mottled white, 
light brownish-gray, and dark grayish-brown sandy 
clay; the next 6 inches is light-gray sandy clay loam; 
aa the lower 20 inches is light reddish-brown heavy clay 
oam. 

Areas of Yturbide soils, heavy subsoil variant, range 
from 4,000 to 5,500 feet in elevation. The average annual 
air temperature is 59° to 61° F. The average precipita- 
Hen is 9 to 11 inches. The frost-free season is 180 to 210 

ays. 

The Yturbide soils, heavy subsoil variant, are used for 
range, wildlife habitat, and watershed. The vegetation is 
mainly mid grasses, sand sagebrush, yucca, and common 
mesquite. 

Representative profile of Yturbide loamy sand, heavy 
subsoil variant, 0.2 mile south of center of sec. 2, T. 33 S., 


R. 20 W.: 


A11—0 to 2 inches, pale-brown (10YR 6/3) loamy sand, dark 
brown (10YR 8/3) when moist; massive; soft, very 
friable when moist, nonsticky and nonplastic when 
wet; common fine and very fine roots; many, fine 
and very fine, interstitial pores; noncalcareous; 
mildly alkaline; clear boundary. 0 to 6 inches thick. 

A1l2—2 to 10 inches, pale-brown (10Y¥YR 6/3) loamy sand, 
dark brown (10YR 3/3) when moist; weak, coarse, 
subangular blocky structure; slightly hard, very 
friable when moist, nonsticky and nonplastic when 
wet; common fine and very fine roots; many, fine 
and very fine, interstitial pores; noncalcareous; 
mildly alkaline; abrupt boundary. 8 to 20 inches 
thick. 

C—10 to 20 inches, pale-brown (10YR 6/8) loamy sand, 
brown (10YR 4/3) when moist; massive; slightly 
hard, very friable when moist, nonsticky and non- 
plastic when wet; common fine and very fine roots; 
many, fine and very fine, interstitial pores; non- 
calcareous; mildly alkaline; abrupt boundary. 8 to 
20 inches thick. 

IIA2b—20 to 22 inches, white (2.5YR 8/2) heavy sandy loam, 
grayish brown (2.5YR 5/2) when moist; weak, 
thick, platy structure; very hard, friable when 
moist; nonsticky and nonplastic when wet; few very 
fine roots; many, fine and very fine, vesicular pores; 
weakly cemented by silica; noncalcareous; mildly 
alkaline; clear boundary. 0 to 6 inches thick. 

IIB2th—22 to 34 inches, highly mottled white, light brownish- 
gray and dark grayish-brown (2.5Y 8/2, 6/2, 4/2) 
sandy clay, grayish brown, dark grayish brown, and 
very dark grayish brown (2.5Y 5/2, 4/2, 3/2) when 
moist; weak, medium, prismatic structure and mod- 
erate, coarse, subangular blocky structure; weak. 


thin, platy structure on rounded caps of prisms; very 
hard, firm when moist, sticky and plastic when wet; 
few very fine roots; few, very fine, tubular pores; 
thick, patchy clay films on ped surfaces; noncalcar- 
eous; mildly alkaline; clear boundary. 6 to 20 inches 
thick. 

IICb—34. to 40 inches, light-gray (2.5Y 7/2) sandy clay loam, 
grayish brown (2.5Y 5/2) when moist; massive; very. 
hard, firm when moist, nonsticky and nonplastic 
when wet; few very fine roots; few, fine, tubular 
pores; slightly cemented with silica; noncalcareous ; 
mildly alkaline; clear boundary. 4 to 10 inches thick. 

I1IB2b—40 to 60 inches, light reddish-brown (5YR 6/4). 
heavy clay loam, reddish brown (5Y 4/4) when 
moist; common, fine, prominent mottles of very pale 
brown (10YR 7/8) and brown (10YR 5/3) when 
moist; moderate, medium, subangular blocky struc- 
ture; very hard, friable when moist, sticky and 
plastic when wet; few very fine roots; few, fine, 
tubular pores; nonealeareous; mildly alkaline. 


The A and C horizons have a value of 5 or 6 when dry 
and 3 or 4 when moist. Chroma is 3 or 4. Texture ranges 
from sand to loamy sand. The IIA, IIB, and IIC horizons 
range from 2.5Y to 5YR in hue. The IIB and IIC horizons 
range from sandy clay loam to clay in texture. 

Yturbide loamy sand, heavy subsoil variant (0 to 
3 percent slopes) (YY).—This soil is mostly in the low- 
intensity survey. A few areas are intermingled in the 
high-intensity survey. Included in mapping are areas of 
Yturbide soils that make up about 20 percent of the area 
mapped as this Yturbide variant. 

This soil has moderate to moderately slow permeabil- 
ity. Runoff is slow. The available water holding capacity 
is 7.0 to 8.5 inches, The water-supplying capacity is 7 to 
8.5 inches. Effective rooting depth is 60 inches or more. 
Hazard of erosion is severe. 

This soil is used for range, wildlife habitat, and water- 
shed. (Dryland capability subclass VITe; Sandy range 
site, zones 6 and 7; wildlife habitat group C) 


Use and Management of the Soils 


This section discusses the behavior and potential of the 
soils of Hidalgo County. The first part describes the gen- 
eral management of irrigated soils. This includes discus- 
sions of conservation cropping systems, managing crop 
residue, minimum tillage, use of fertilizer, and alkali 
soils. This subsection is followed by an explanation of 
the system of capability grouping and management of 
the soils by capability units. Next, there is a discussion 
and table on predicted yields of crops for the soils of the 
county. Finally, the management of the soils for range, 
woodland, and wildlife and the use of the soils in engi- 
neering are discussed. 


General Management of Irrigated Soils ° 


This section deals with the major management prac- 
tices used in growing crops on the soils of Hidalgo 
County. These practices are used to protect the soil from 
erosion and to maintain tilth and plant nutrients that are 
necessary for long-term, high-level production. 


> By Jack G. Doveras, conservation agronomist, Soil Conserva- 
tion Service. 
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The cultivated soils of the county are in a semidesert 
region. All tilled crops need irrigation because of limited 
rainfall. The irrigated soils are mainly in the Upper 
and Lower Animas, Playas, and Virden Valleys. Other 
small areas are in the Pyramid, Lordsburg, and San 
Simon Valleys. 

The primary object of soil management is to increase 
and maintain productivity and to control erosion. Among 
the practices used to obtain these objectives are conserva- 
tion cropping systems, minimum tillage, residue manage- 
ment, fertilizing, cover crops, grasses and legumes in a 
Jong-term rotation, irrigation water management, and 
treatment of special soil problems. 

The most effective way of meeting soil management 
goals is the selection of the right combination of prac- 
tices. The good farmer applies the needed conservation 
practices in accordance with the needs of the soils. 


Conservation cropping systems 


Conservation cropping systems are used to meet the 
soil needs for improvement or maintenance of tilth, con- 
trol of erosion, and control of weeds, insects, and 
diseases. 

A conservation cropping system consists of a rotation 
or sequence of crops in which soil-improving crops bal- 
ance soil-depleting crops in their effect on the soil. How 
often a soil-improving crop is grown depends on the 
severity of the erosion hazard and on other soil limita- 
tions. Grabe loam, for example, does not need a soil- 
improving crop so frequently as Comoro fine sandy loam. 
Legumes, such as alfalfa, and grasses are soil-improving 
crops if they are properly managed and fertilized arid 
if a large amount of plant residue is returned to the soil 
during the last year of a rotation. 

Nonlegume crops, such as small grain and sorghum, 
can be used to meet the requirements of a soil-improving 
crop if large quantities of residue are returned to the 
soil, if nitrogen is applied to aid in decomposition, and 
if a large amount of residue is mixed with the soil as a 
green manure. 

Cover crops ave sometimes grown in conservation crop- 
ping systems. They are used primarily to protect and 
improve the soil. Cover crops are close-growing crops 
grown between periods of regular crop production. Some 
suitable cover crops for Hidalgo County are small grain, 
vetch, winter peas, and sweetclover. 

Some soils in Hidalgo County are infected with verti- 
cillium wilt. This is a soil-borne fungus that mainly 
affects cotton. Verticillium wilt is most serious on soils 
that have slow to very slow permeability, such as Hon- 
dale silt loam and Stellar silty clay loam. The use of a 
conservation cropping system of cotton frequently ro- 
tated with a high-residue crop, such as barley or grain 
sorghum, is one method of management for the control 
of verticillium wilt. 

Among the more important irrigated crops suited to 
the soils and climate of Hidalgo County are cotton, sor- 
ghum, barley, beans, and alfalfa. 


Managing crop residue 


Conserving crop residue by working it into the sur- 
face layer is a desirable practice on all the soils in 
Hidalgo County. Crop residue contains part of the nutri- 


ents the plants removed from the soil when they were 
growing. When the residue is returned to the soil, micro- 
organisms decompose it and return to the soil some of 
the nutrients removed by the crop. 

Some of the beneficial effects of returning crop residue 
to the soil are improving tilth, increasing the infiltration 
rate, controlling erosion, improving environment for 
bacterial life, increasing soil pore space for more air and 
water, and reducing crusting. 

Soils such as Berino sandy loam and Maricopa loamy 
sand are susceptible to soil blowing in spring if not 
properly managed. Grain sorghum residue on these soils 
should not be plowed into the soil following harvest but 
should be maintained on the surface until time for seed- 
bed preparation for preirrigation and planting. 


Minimum tillage 


Minimum tillage is an important management practice 
in Hidalgo County. When soils are cropped, they must 
be worked to prepare a seedbed, to control weeds or other 
competitive vegetation, and to provide a favorable place 
for plants to grow. Excessive tillage destroys soil struc- 
ture. It forces soil particles close together and reduces 
pore space. The soil tends to puddle and crust at the 
surface and takes in less water and air, which results in 
reduced plant growth. Excessive tillage also causes com- 
paction of the surface soil, particularly on soils that have 
a loam surface layer (fig. 12). This can be avoided by 


Figure 12.—General view of tillage pan on Vekol sandy clay loam. 
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reducing the number of tillage operations, by not tilling 
when the soil is wet, and by varying the depth of tillage 
to reduce the formation of plowpans. 


Use of fertilizer 


Good management of irrigated cropland requires the 
use of commercial fertilizer or applications of barnyard 
manure. Plants need nutrients to produce high yields. 
Plant nutrients are also needed to produce large quanti- 
ties of residue to improve or maintain tilth and to pro- 
tect the soil from erosion. Fertilizer supplements other 
conservation practices if properly used. 

Most soils in Hidalgo County are deficient in nitrogen 
and phosphorus. Potassium is generally available to 
plants in sufficient quantities. Some soils of Hidalgo 
County are deficient in available iron, particularly those 
soils, such as Jal loam, that are high in content of lime. 
A low supply of iron is normally accompanied by yel- 
lowing of plant leaves. It shows particularly on grain 
sorghum, garden crops, lawns, and fruit trees. 

Barnyard manure provides nutrients that plants need, 
and it also improves the condition of the soil. It is in 
short. supply in Hidalgo County, but some is available 
from home and commercial feedlots. 

Areas from which part or all of the surface layer has 
been removed by leveling should receive heavy applica- 
tions of barnyard manure, or they should be well fertil- 
ized and planted to a soil-improving crop the first year 
after being leveled. 

The amount and kind of fertilizer to apply should be 
based primarily on the kind of soil, plant needs, previous 
cropping history, and a soil test. 


Alkali soils 


Alkali soils are soils that have 15 percent or more 
sodium on the surface of the clay particles. They are 
generally strongly alkaline or very strongly alkaline 
(pH 8.5 or higher). 

There are about 130,000 acres of alkali-affected soils 
in Hidalgo County. Of these, about 76,000 acres are mod- 
erately alkali affected. There are about 26,000 acres of 
moderately alkali-affected soils in the high-intensity sur- 
vey. These soils are referred to as alkali soils and are 
suitab!e for cultivation if irrigated, but they have limi- 
tations for use. These soils are in the Ffondale, Mimbres, 
Glendale, and Verhalen series. A moderately allkali- 
affected soil is one that contains sufficient sodium to affect 
plant growth and the physical condition of the soil. 
Alkali soils are often recognized by spots in the field that 
appear slick, puddled, and glazed; by spotted stands; 
and by stunted and irregular growth. 

Beans, pecans, and fruit trees are sensitive to sodium 
and should not be grown on alkali soils, but alfalfa, cot- 
ton, and barley are sodium-tolerant crops. The spotty 
stands and irregular growth of sodium-tolerant crops is 
primarily caused by the physical condition of the soil 
rather than by the alkali (8). 

Improvement of a moderately allkali-affected soil con- 
sists of adding chemical amencdments, such as gypsum, 
sulfur, or sulfuric acid, followed by leaching. Leaching 
consists of flushing the soil with irrigation water. As 
the water passes through the soil, the soluble sodium salts 
are moved downward from the root zone. 


Alkali soils are commonly improved by the use of tall 
wheatgrass. It has an abundance of deep, fibrous roots 
that add organic matter and improve soil aggregation 
and general soil condition. Planting of tall wheatgrass 
works well in conjunction with the application of gyp- 
sum or other amendments. 

It is desirable to follow treatment of alkali soils with 
an application of barnyard manure or seeding of drilled 
fibrous-rooted crops, such as adapted small grain or 
grasses, or both. 

On soils where irrigation water or soil properties do 
not permit the reduction of sodium to desirable levels, 
an alternative use should be considered. 


Capability Grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
ing does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils; does not take into 
consideration possible but unlikely major reclamation 
projects; and cloes not apply to crops requiring special 
management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for trees, or 
for engineering. 

In the capability system, all kinds of soil are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Caranmiry Crassrs, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class IIT soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife. (None in Hidalgo County.) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture, range, woodland, or 
wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture, range, wood- 
land, or wildlife. 
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Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. 


Carapiniry Supcuasses are soil groups within one 
class; they are designated by adding a small letter, e, w, 
s, or c, to the class numeral, for example, Ile. ‘The 
letter ¢ shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; «w shows 
that water in or on the soil interferes with plant growth 
or cultivation (in some soils the wetness can be partly 
corrected by artificial drainage) ; s shows that the soil 1s 
limited mainly because it is shallow, droughty, or stony; 
and e, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subelasses indicated by w, s, and e, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife, 
or recreation. 

Capapniuity Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to 
the subclass symbol, for example, Ile-2 or IIIe-1. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation; the small letter indi- 
cates the subclass, or kind of limitation, as defined in the 
foregoing paragraph; and the Arabic numeral specifi- 
cally identifies the capability unit within each subclass, 


Climatic zones 


New Mexico is divided into numbered 
zones (4). Only zones 6 and 7 are in Hidalgo County 
(fig. 18). Zone 6 is in the higher areas; sone is in the 
lower areas. The differences in climate influence the kind 
and amount of vegetation. Zone 6, for example, receives 
considerably more precipitation than zone 7, and conse- 
quently yields are greater in zone 6 than in zone 7, 

These climatic zones were developed to correlate areas 
that have definite climatic limitations with the system of 
capability classification used by the Soil Conservation 
Service. They are used to predict the climatic limitations 
on rangeland and dry cropland. They are not considered 
for irrigated soils. 

In general, the higher the climatic zone number the 
more severe the climatic limitation for crop or forage 
production. For example, zone 1 has no climatic limita- 
tions. The only limitations in this zone are those factors 
other than climate. Zone 7 has severe climatic limi- 
tations even if all other factors are favorable for crop 
production. 

Zone 6 has such severe climatic limitations that it is 
unsuited to cultivation unless irrigated. It has an average 
annual precipitation of about 14 inches. It can be man- 


climatic 


aged for increased forage production as pasture or native 
rangeland. Unless otherwise limited, soils in this zone 
respond to range or pasture improvements if needed. 
Such practices as seeding, fertilizing, or water control, 
such as by use of diversions or water spreaders, are 
practical. 

Zone 7 has very severe climatic limitations. It is un- 
suited to cultivation unless irrigated. It has an average 
annual precipitation of about 10 inches. It is impractical 
to apply such pasture or range improvements as seeding 
or fertilizing. Unless otherwise limited, the soils in this 
zone can be used for grazing under proper management. 
If the rangeland in this zone is allowed to deteriorate, 
it is almost impossible to reclaim, even under intensive 
management. 


Management by capability units * 


In the following pages the capability units in Hidalgo 
County are described and suggestions for the use and 
management of the soils are given. Of the eight classes 
in the capability system, only classes I, IT, III, and IV 
are discussed. Placement of the soils in classes VI, VII, 
and VIII in capability subclasses is shown in the “Guide 
to Mapping Units.” 

The capability units discussed in the following pages 
are not all numbered consecutively. This is because the 
grouping is statewide, and not all the units in the State 
are represented in this county. 


IRRIGATED CAPABILITY UNIT I-1 


This unit consists of soils of the Gila, Glendale, Grabe, 
Mimbres, and Mohave series. These soils are well drained 
and have a Joam or sandy clay loam surface layer under- 
lain by loam, sandy clay loam, clay loam, or silty clay 
loam. They formed in mixed recent to old alluvium from 
igneous and limestone sources on alluvial bottoms, on 
alluvial fans, and in swales. Slopes are 0 to 1 percent. 

The average annual precipitation is 9 to 11 inches, The 
frost-free season is 170 to 210 days. Permeability is mod- 
erate to moderately slow. Runoff is slow. The available 
water holding capacity is 7.5 to 12 inches. Effective root- 
ing depth is 60 inches or more. Hazard of erosion is 
slight. 

These soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. All crops suited to the 
county can be grown. The main crops are cotton, sor- 
ghum, barley, and alfalfa. 

Good management includes efficient use of irrigation 
water and maintenance of soil fertility. A crop that 
leaves a large amount of residue or a crop that improves 
the soil should be grown 1 year in 4. If the cropping sys- 
tem does not include a high-residue crop, a mulch of a 
suitable residue can be used or a cover crop can be grown. 
Deep-rooted legumes or perennial grasses can be grown. 

Barnyard manure or commercial fertilizer is needed 
to maintain soil fertility. Most crops respond to applica- 
tion of nitrogen. Alfalfa responds to application of 
phosphorus. These soils are suited to gravity or sprinkler 
irrigation. A properly designed irrigation system is 
needed for efficient use of irrigation water. 


‘Jack G. Dovetas, conservation agronomist, Soil Conservation 
Service, helped to prepare this subsection. 
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Figure 13.—Climatic zones in Hidalgo County. 
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IRRIGATED CAPABILITY UNIT I-2 


This unit consists of soils of the Glendale, Grabe, and 
Mimbyes series. These soils are well drained and have a 
silty clay loam surface layer underlain by silty clay loam, 
clay loam, or loam. They formed in mixed alluvium on 
alluvial bottoms, in swales, and on fans. Slopes are 0 to 
2 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free seagon is 180 to 210 days. Permeability is mod- 
erately slow to moderate. Runoff is slow. Available water 
holding capacity is 9 to 12 inches. Effective rooting depth 
is 60 inches or more. Hazard of water erosion is slight. 

These soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. All crops suited to the 
county can be grown. The main crops are cotton, sor- 


ghum, barley, and alfalfa. 

Good management includes tilling only when the soil 
is sufficiently dry to prevent formation of a tillage pan, 
eflicient use of irrigation water, and maintenance of soil 
fertility. A crop that leaves a large amount of residue 
or a crop that improves the soil, such as fertilized grain 
sorghum or barley, should be grown 1 year in 4. If the 
cropping system does not include a high-residue crop, 
a mulch of a suitable residue can be used or a cover crop 
can be grown 1 year in 4. Deep-rooted legumes, such as 
alfalfa, or perennial grasses can be grown in a long-term 
rotation to keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed 
to maintain productivity and soil fertility. Most crops 
respond to application of nitrogen fertilizer. Alfalfa 
responds to application of phosphorus. These soils are 
suited to gravity irrigation. A properly designed irriga- 
tion system is needed for efficient use of water. 


IRRIGATED CAPABILITY UNIT Ie-2 
This unit consists of soils of the Berino, Comoro, and 


Sonoita sevies. These soils are well drained and have a 
sandy loam or fine sandy loam surface layer underlain 
by sandy loam, sandy clay loam, or gravelly sandy clay 
loam. They formed in recent or old alluvium on alluvial 
bottoms or alluvial fans. Slopes are 0 to 3 percent. 

The average annual precipitation is about 9 to 12 
inches. The frost-free season is 185 to 215 days. Perme- 
ability is moderate to moderately rapid. Runoff is slow 
to medium. The available water holding capacity is 5 to 
8 inches. Effective rooting depth is 60 inches. Berino 
soils have a strong lime zone at a depth of 30 to 40 
inches. Hazard of soil blowing is moderate. 

These soils are used for range, irrigated cropland, 
wildlife habitat, and watershed. All crops suited to the 
county can be grown. The main crops are cotton, sor- 
ghum, and alfalfa. 

Good management includes control of soil blowing, 
efficient use of irrigation water, and maintenance of soil 
fertility. A crop that leaves a large amount of residue 
or one that improves the soil, such as fertilized grain 
sorghum or barley, should be grown 1 year in 8. If the 
cropping system does not include a high-residue crop, a 
mulch of a suitable residue can be used or a cover crop 
can be grown. Deep-rooted legumes, such as alfalfa, or 
perennial grasses can be grown in a long-term rotation to 
control soil blowing and keep the soil in good condition. 


Barnyard manure or commercial fertilizer is needed to 
maintain productivity and soil fertility. Most crops 
respond to application of nitrogen. Alfalfa responds to 
application of phosphorus. These soils are suited to 
gravity or sprinkler irrigation. A properly designed irri- 
gation system is needed to make efficient use of irrigation 


water. 
IRRIGATED CAPABILITY UNIT Ile-3 


This unit consists of soils of the Comoro and Mohave 
series, These soils are well drained and have a gravelly 
loam or sandy clay loam surface layer underlain by sandy 
loam or sandy clay loam and clay loam. They formed in 
mixed recent or old alluvium on alluvial bottoms or 
alluvial fans. Slopes are 1 to 3 percent, 

The average annual precipitation is 9 to 12 inches, The 
frost-free season is 170 to 215 days. Permeability is mod- 
erately rapid or moderately slow. Runoff is medium. 
The available water holding capacity is 6 to 8 inches. 
Effective rooting depth is about 60 inches. Hazard of 
water erosion is moderate. 

These soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. All crops suited to the 
county can be grown. The main crops are cotton, sor- 
ghum, barley, and alfalfa. 

Good management includes efficient use of irrigation 
water, control of runoff and erosion, and maintenance of 
soil fertility. A crop that leaves a large amount of resi- 
due or a crop that improves the soil should be grown 
1 year in 8. If the cropping system does not include a 
high-residue crop, 1 mulch of a suitable residue can be 
used or a cover crop can be grown. Deep-rooted legumes 
or perennial grasses can be grown in a long-term rota- 
tion to keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Most crops respond to application 
of nitrogen. Alfalfa responds to application of phos- 
phorus. These soils are better suited to a surface irriga- 
tion system than to sprinkler irrigation. A properly 
designed irrigation system is needed. to control runoff 
and erosion. 

IRRIGATED CAPABILITY UNIT Is-2 

This unit consists of soils of the Stellar, Ubar, and 
Vekol series. These soils are well drained and have a 
sandy clay loam or silt loam surface layer underlain by 
clay or silty clay to heavy silty clay loam. They formed 
in mixed alluvium on old alluvial fans or plains. Slopes 
are 0 to 1 percent. 

The average annual precipitation is 9 to 14 inches. ‘The 
frost-free season is 170 to 210 days. Permeability is slow. 
Runoff is slow. The available water holding capacity 
ranges from § to 11 inches. Effective rooting depth is 
60 inches or more. Hazard of erosion is slight. 

These soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. All crops suited to the 
county can be grown. The main crops are cotton, sor- 
ghum, barley, and alfalfa. 

Good management includes tilling only when the soil 
is sufficiently dry to prevent formation of a tillage pan, 
maintaining or improving water infiltration, efficient use 
of irrigation water, and maintenance of fertility. A crop 
that leaves a large amount of residue or a crop that 
improves the soil should be grown 1 year in 3. If the 
cropping system does not include a high-residue crop, a 
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mulch of a suitable residue can be used or a cover crop 
can be grown. Deep-rooted legumes or perennial grasses 
can be grown to keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Most crops respond to application 
of nitrogen. Alfalfa responds to application of phos- 
phorus. These soils are suited to a gravity irrigation sys- 
tem. A properly designed irrigation system is needed 
for efficient use of water. 


IRRIGATED CAPABILITY UNIT Ifs—6 


This unit consists of soils of the Stellar and Vekol 
series. These soils are well drained and have a silty clay 
loam surface layer underlain by clay or silty clay to 
heavy silty clay loam. They formed in mixed alluvium 
on old alluvial fans or plains. Slopes are 0 to 1 percent. 

The average annual precipitation is 9 to 14 inches. The 
frost-free season is 170 to 210 days. Permeability is slow. 
Runoff is slow. The available water holding capacity 
ranges from 8 to 11 inches. Effective rooting depth is 
60 inches or more. Hazard of erosion is slight. 

These soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. All crops suited to the 
county can be grown, The main crops are cotton, sor- 
ghum, barley, alfalfa, and beans. 

Good management includes tilling only when the soil 
is sufficiently dry to prevent formation of a tillage pan, 
increasing water infiltration, efficient use of irrigation 
water, and maintenance of soil fertility. A crop that 
leaves a large amount of residue or a crop that improves 
the soil should be grown 1 year in 3. If the cropping sys- 
tem does not include a high-residue crop, a mulch of a 
suitable residue can be used or a cover crop can be grown. 
Deep-rooted legumes or perennial grasses can be used in 
the cropping system to keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Most crops respond to application 
of nitrogen, Alfalfa responds to application of phos- 
phorus. These soils are suited to gravity irrigation sys- 
tems. A properly designed irrigation system is needed 
for efficient use of water. 


IRRIGATED CAPABILITY UNIT IlIfe-1 


Maricopa loamy sand is the only soil in this unit. This 
soil is well drained and has a loamy sand surface layer 
underlain by sandy loam and loamy sand. It formed in 
mixed alluvial materials on alluvial fans. Slopes are 
0 to 8 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 190 to 210 days. Permeability is mod- 
erately rapid. Runoff is slow. The available water hold- 
ing capacity is 5 to 6 inches. The effective rooting depth 
is 60 inches or more. Hazard of soil blowing is moderate. 

This soil is used for range, wildlife habitat, watershed, 
and irrigated cropland. The main crops are sorghum, 
alfalfa, cotton, barley, and beans. 

Good management includes control of soil blowing, 
efficient use of irrigation water, and maintenance of soil 
fertility. A crop that leaves a large amount of residue or 
one that improves the soil, such as fertilized grain sor- 
ghum or barley, should be grown 1 year in 2. If the 
cropping system does not include a high-residue crop, a 
mulch of a suitable residue can be used or a cover crop 


can be grown. Deep-rooted legumes, such as alfalfa, and 
perennial grasses can be grown in a long-term rotation 
to control soil blowing and keep the soil in good 
condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain productivity and soil fertility. Most crops 
respond to application of nitrogen. Alfalfa responds to 
application of phosphorus. These soils are suited to 
gravity or sprinkler irrigation. A properly designed irri- 
gation system is needed to make efficient use of irrigation 
water. 

IRRIGATED CAPABILITY UNIT IIec-4 


Frye sandy loam, hummocky, is the only soil in this 
unit. This soil is well drained and has a sandy loam sur- 
face layer, a heavy clay loam subsoil, and a silica pan at 
a depth of 20 to 36 inches. It formed in valley fill from 
mixed igneous sources on old alluvial fans. Slopes are 
0 to 3 percent. 

The average annual precipitation is 10 to 12 inches. 
The frost-free season is 160 to 220 days. Permeability is 
slow. Runoff is slow. The available water holding capac- 
ity is 4 to 5 inches. Effective rooting depth is 20 to 36 
inches. Hazard of soil blowing is severe. 

This soil is used for range, wildlife habitat, watershed, 
and. irrigated cropland. The main crops are sorghum and 
barley. 

Good management includes control of soil blowing, 
efficient use of irrigation water, and maintenance of soil 
fertility. A crop that leaves a large amount of residue or 
a crop that improves the soil, such as fertilized grain 
sorghum or barley, should be grown 1 year in 2. If the 
cropping system does not include a high-residue crop, a 
mulch of suitable residue can be used or a cover crop can 
be grown. Perennial grasses can be used in a long-term 
cropping system to control soil blowing and keep the soil 
in good condition. 

Barnyard manure or commercial fertilizer is necessary 
to maintain productivity and soil fertility. Most crops 
respond to application of nitrogen. These soils are suited 
to gravity or sprinkler irrigation systems. A properly 
designed irrigation system is needed for efficient use of 
water. Deep cuts should be avoided when leveling. 


IRRIGATED CAPABILITY UNIT UWIs-1 


Tres Hermanos gravelly clay loam is the only soil in 
this unit. This soil is well drained and has a gravelly 
clay loam surface layer and subsoil. It formed in mate- 
rial from mixed igneous and limestone rocks on old 
alluvial fans. Slopes range from 0 to 5 percent, but they 
are mainly 1 to 8 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 190 to 210 days. Permeability is mod- 
erately slow. Runoff is medium to slow. The available 
water holding capacity is 4 to 5 inches. Effective rooting 
depth is about 40 inches. Hazard of erosion is slight. 

This soil is used for range, wildlife habitat, watershed, 
and irrigated cropland. Most crops suited to the county 
can be grown. 

Good management includes efficient use of irrigation 
water, control of runoff and erosion, and maintenance of 
soil fertility. A crop that leaves a large amount of resi- 
due or a crop that improves the soil should be grown 
1 year in 3. If the cropping system does not include a 
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high-residue crop, a mulch of suitable residue can be 
used or a cover crop can be grown. Deep-rooted legumes 
or perennial grasses can be grown in a long-term rota- 
tion to keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed 
to maintain soil fertility. Most crops respond to applica- 
tion of nitrogen. Alfalfa responds to application of phos- 
phorus. These soils are suited to a surface irrigation 
system, but sprinkler irrigation can be used. A properly 
designed irrigation system is needed to control runoff 
and erosion. Deep cuts should be avoided when leveling 
because very gravelly material is below a depth of about 
277 inches. 

IRRIGATED CAPABILITY UNIT IIIs-3 

Verhalen silty clay loam is the only soil in this unit. 
This soil ig moderately well drained and has a silty clay 
loam surface layer underlain by clay and silty clay. It 
formed in fine-textured alluvium on alluvial bottoms. 
Slopes are 0 to 1 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 190 to 210 days. Permeability is slow. 
Runoff is slow. Seasonal overflow is moderate to severe 
if the soil is not protected by dikes or levees. The avail- 
able water holding capacity is 10 to 11.5 inches. Effective 
rooting depth is 60 inches or more. Hazard of erosion 
is slight. 

This soil is used for irrigated cropland, range, wild- 
life habitat, and watershed. 

Good management includes tilling only where the soil 
is sufficiently dry to prevent formation of a tillage pan, 
efficient use of irrigation water, and maintenance of soil 
fertility. A crop that leaves large amounts of residue 
should be grown 1 year in 2, A soil-improving crop 
should be grown 1 year in 3. If the cropping system does 
not include a high-residue crop, a mulch of suitable resi- 
due can be used. Deep-rooted legumes or perennial 
grasses can be grown in a long-term rotation to keep the 
soil in good condition and to increase permeability. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Most crops respond to application 
of nitrogen, Alfalfa responds to application of phos- 
phorus. This soil is suited to surface irrigation systems. 
A properly designed irrigation system is needed for effi- 
cient use of water. 


IRRIGATED CAPABILITY UNIT Ills-6 

Frye loam (0 to 1 percent slopes) is the only soil in 
this unit. This soil is well drained and has a loam surface 
layer, a heavy clay loam subsoil, and a silica pan at a 
depth of 20 to 36 inches. It formed in valley fill from 
mixed igneous sources on old alluvial fans. Slopes are 
0 to 1 percent. 

The average annual precipitation is 10 to 12 inches. 
The frost-free season is 160 to 220 days. Permeability is 
slow. Runoff is slow. The available water holding capac- 
ity is 4 to 5 inches. Effective rooting depth is 20 to 36 
inches. Hazard of erosion is slight. 

This soil is used for irrigated cropland, range, wild- 
life habitat, and watershed. The main crops are barley, 
sorghum, cotton, beans, and alfalfa. 

Good management includes efficient use of irrigation 
water and maintenance of soil fertility. A crop that 


leaves a large amount of residue or one that improves 
the soil should be grown 1 year in 3. If the cropping 
system does not include a high-residue crop, a mulch of 
a suitable residue can be used or a cover crop can be 
grown. Perennial grasses can be grown in a long-term 
rotation to keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Most crops respond to application 
of nitrogen. Legumes respond to application of phos- 
phorus. This soil is suited to gravity or sprinkler irri- 
gation systems. A properly designed irrigation system is 
needed for efficient use of irrigation water. Deep cuts 
should be avoided when leveling because of the silica 
pan at a depth of 20 to 36 inches. 


IRRIGATED CAPABILITY UNIT IVe-1 


Yturbide gravelly loamy sand is the only soil in this 
unit. This soil is excessively drained and is gravelly 
loamy sand and gravelly sand. It formed in coarse- 
textured alluvium on alluvial fans. Slopes are 0 to 3 
percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 180 to 210 days. Permeability is 
rapid. Runoff is slow. The available water holding capac- 
ity is 2.5 to 3.5 inches. Effective rooting depth is 60 
inches or more. Hazard of soil blowing is severe. 

This soil is used for range, wildlife habitat, watershed, 
and irrigated cropland. It is droughty and is poorly 
suited to cultivated crops, It commonly occurs as small 
areas in cultivated fields. Areas large enough to be man- 
aged separately are better suited to permanent pasture. 

Good management includes control of erosion, efficient 
use of irrigation water, and maintenance of soil fertility. 
A crop that leaves a large amount of residue or a crop 
that improves the soil should be grown 2 years in 3. If 
the cropping system does not include a high-residue crop, 
a mulch of suitable residue can be used or a cover crop 
can be grown. Deep-rooted legumes or perennial grasses 
can be grown in a long-term rotation to control erosion 
and keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Most crops respond to application 
of nitrogen and phosphorus. This soil is suited to gravity 
or sprinkler irrigation. A properly designed irrigation 
system is needed to control erosion and for efficient use 
of water. 

IRRIGATED CAPABILITY UNIT IVc-2 

Nickel gravelly loam, 1 to 5 percent slopes, is the only 
soil in this unit. This soil is well drained and has a 
gravelly loam surface layer underlain by gravelly loam 
caliche. It formed in very gravelly old alluvium from 
mixed igneous and limestone rocks. Slopes are 1 to 5 
percent. 

The average annual precipitation is 9 to 11 inches, The 
frost-free season is 180 to 210 days. Permeability is mod- 
erately slow. Runoff is medium. The available water 
holding capacity is about 1 to 2 inches. Effective rooting 
depth is 10 to 20 inches. Hazard of erosion is moderate. 

This soil is used for range, wildlife habitat, watershed, 
and irrigated cropland. It is gravelly and droughty and 
is poorly suited to cultivated crops. It is suited to perma- 
nent pasture. 
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Good management includes efficient use of irrigation 
water, control of erosion, conserving water, and mainte- 
nance of soil fertility. A crop that leaves large amounts 
of residue or one that improves the soil should be grown 
1 year in 2. If the cropping system: does not include a 
high-residue crop, a mulch of suitable residue can be 
used or a cover crop can be grown. Perennial grasses can 
be used in the cropping system. 

Barnyard manure or commercial fertilizer is needed 
to maintain soil fertility. Most crops respond to applica- 
tion of nitrogen and phosphorus. Some crops, especially 
sorghums, have iron chlorosis, a result of iron deficiency. 
It can be helped by using iron sulfate, acid-forming 
amendments, or iron chelates. These soils are suited to 
sprinkler irrigation, but gravity systems can be used. A 
properly designed irrigation system is needed to control 
erosion and for efficient use of water. Deep cuts should 
be avoided when leveling because of the high content of 
lime and the gravelly underlying layers. 


IRRIGATED CAPABILITY UNIT IVs-2 

Arizo gravelly sandy loam is the only soil in this unit. 
This soil is excessively drained and has a gravelly sandy 
loam surface layer underlain by very gravelly loamy 
sand. It formed in sediments from mixed igneous rocks 
on recent alluvial fans. Slopes are 2 to 5 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 185 to 215 days. Permeability is very 
rapid. Runoff is slow. The available water holding capac- 
ity is 2 to 3.5 inches, The effective rooting depth is 60 
inches or more. Hazard of erosion is slight. 

This soil is used for irrigated cropland, pasture, and 
range. The soils are droughty and are better suited to 
permanent pasture or alfalfa than to cultivated crops. 

Good management includes making efficient use of 
irrigation water and increasing soil fertility. A crop that 
leaves large amounts of residue or one that improves the 
soil should be grown 2 years in 3. If the cropping sys- 
tem does not include a high-residue crop, a mulch of a 
suitable residue can be used or a cover crop can be 
grown. Deep-rooted legumes, such as alfalfa, and peren- 
nial grasses can be grown in a long-term rotation to con- 
trol soil blowing and keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain productivity and soil fertility. Most crops 
respond to application of nitrogen and phosphorus, This 
soil is suited to gravity or sprinkler irrigation. A prop- 
erly designed irrigation system is needed to make effi- 
cient use of irrigation water. 


IRRIGATED CAPABILITY UNIT IVs-4 

This unit consists of soils of the Glendale and Mimbres 
series. These are well-drained, moderately alkali soils 
that have a silty clay loam surface layer underlain by 
clay loam and silty clay loam. They formed in alluvium 
on alluvial bottoms, on fans, and in swales. Slopes are 
0 to 1 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 180 to 210 days. Permeability is mod- 
erately slow. Water infiltration is slow or very slow 
because of soil dispersion by the alkali. Runoff is slow. 
The available water holding capacity is 2 to 3 inches. 


Effective rooting depth is 60 inches or more. Hazard of 
erosion is slight. 

These soils are used for irrigated cropland, range, 
wildlife habitat, and watershed. They are suited to alkali- 
tolerant crops, such as permanent pasture, barley, cotton, 
sorghum, and alfalfa. 

Good management includes efficient use of irrigation 
water, increasing the level of fertility, and reduction of 
alkali. Reduction of the alkali by leaching is difficult be- 
cause there are no drainage outlets in these enclosed ba- 
sins. A. high-residue crop or a crop that improves the soil 
should be grown 2 years in 3. If the cropping system 
does not include a high-residue crop, a cover crop or 
green-manure crop can be grown in a long-term rotation 
to keep the soil in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Crops respond to application of 
nitrogen and phosphorus. Gypsum, sulphur, and sulfuric 
acid are used to reduce the concentration of alkali, A 
conservation irrigation system should be installed to irri- 
gate efficiently. These soils are suited to gravity irrigation. 


IRRIGATED CAPABILITY UNIT FVs-5 


This unit consists of soils of the Hondale and Verhalen 
series. These are moderately well drained and well 
drained, alkali soils that have a sandy loam, loam, silt 
loam, and silty clay loam surface layer underlain by 
heavy silty clay loam, silty clay, and clay. These soils 
formed in valley fill and in fine-textured alluvium from 
mixed sources on broad alluvial flats or bottoms, Slopes 
are 0 to 1 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 190 to 210 days. Permeability is very 
slow or slow. Water infiltration is very slow because of 
soil dispersion by sodium. Runoff is slow. Available water 
holding capacity is 2 to 3 inches. Effective rooting depth 
is 60 inches or more. Hazard of erosion is slight. 

These soils are used for range, wildlife habitat, water- 
shed, and irrigated cropland. They are suited to alkali- 
tolerant crops, such as permanent pasture, barley, cotton, 
sorghum, and alfalfa. 

Good management includes the use of soil amendments 
and leaching to reduce alkali content and improve soil 
structure, the efficient use of irrigation water, and the 
maintenance of soil fertility. A crop that leaves large 
amounts of residue or a crop that improves the soil should 
be grown 2 years in 3. If the cropping system does not 
include a high-residue crop, a mulch of suitable residue 
can be used or a cover crop can be grown. Perennial 
legumes and grasses can be grown in a long-term rotation 
to improve the soil and keep it in good condition. 

Barnyard manure or commercial fertilizer is needed to 
maintain soil fertility. Crops respond to application of 
nitrogen fertilizers. Acid-producing fertilizers, such as 
ammonium sulfate, are more beneficial than are the 
alkaline-residue fertilizers, such as sodium nitrate. Soil 
amendments such as sulfuric acid or gypsum should be 
used to reduce the alkali content, improve soil structure, 
and increase permeability by water. Use of gypsum or 
other forms of soluble calcium should be followed by 
leaching to remove sodium salts. The soils in this unit are 
suited to surface irrigation systems. A properly designed 
irrigation system is needed for efficient use of water. 
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IRRIGATED CAPABILITY UNIT IVs-7 


Jal loam is the only soil in this unit. This soil is well 
drained and is heavy Joam underlain by caliche at a depth 
of 10 to 20 inches. It formed in old alluvium from mixed 
sources on alluvial fans. Slopes are 0 to 1 percent. 

The average annual precipitation is 9 to 11 inches. The 
frost-free season is 190 to 200 days. Permeability is 
moderate. Runoff is medium. Available water holding 
capacity is 1.5 to 3.5 inches. Effective rooting depth is 
10 to 20 inches. Hazard of soil blowing is moderate. 

This soil is used for range, wildlife habitat, watershed, 
and irrigated cropland. It is suited to permanent pasture. 

Good management includes use of commercial fertilizer 
or barnyard manure to increase fertility, use of crop 
residue to increase organic matter and control soil blow- 
ing, and efficient use of irrigation water. A crop that 
leaves large amounts of residue or a crop that improves 
the soil should be grown 2 years in 3. If the cropping sys- 
tem. does not include a high-residue crop, a mulch of suit- 
able residue can be used. Close-growing crops of legumes 
or perennial grasses can be grown in a long-term cropping 
system to keep the soils in good condition. 

Barnyard manure or commercial fertilizer is needed to 
increase and maintain soil fertility. Most crops respond 
to application of nitrogen and phosphorus, Some crops 
have iron chlorosis, a result of iron deficiency. It can be 
helped by using iron sulfate, acid-forming amendments, 
or iron chelates. This soil is suited to sprinkler or gravity 
irrigation systems. A properly designed irrigation system 
is needed for efficient use of irrigation water. 


‘stimated Yields of Crops 


Estimated yields per acre of the principal crops grown 
on the soils of Hidalgo County are shown in table 2. 
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These are the highest yields that can be expected over a 
period of years. These yields are based on information 
from research and on interviews with farmers and other 
people who have knowledge of yields. 

Not included in table 2 are soils that are used only for 
rangeland and soils that have such limited irrigated 
acreage that reliable data on yields are not available. 

Under a high level of management, all of the following 
are assamed— 


1. Conservation cropping systems are followed that 
include crops that produce a large amount of 
residue and crops that improve the soil. 

2, Suitable crop varieties are selected, and seed is 
planted at the proper time and at the correct 
rates. 

3. The right kind of fertilizer is applied in proper 

amounts and at the proper time. 

The soils are tilled carefully at the right time 

and with the right kinds of implements so that 

crop residue is utilized, weeds are controlled, and 
excessive compaction is prevented. 

Insect pests and plant diseases are controlled by 

chemicals and proper management. 

Length and slope of irrigation runs are suitable. 

Irrigation water is applied in accordance with 

crop needs and at proper times. 

Crops are harvested at the proper times and with 

equipment that is properly operated. 


Sa ae 


Range Management 


Most of Hidalgo County is rangeland. Most areas can 
be grazed all year, because winters generally are mild 
and accumulated snow remains on the surface for only 
short periods. 


TABLE 2.—Estimated average yields per acre of prineipal crops 


[Yields are those expected under optimum management. Absence of yield indicates the crop is not commonly grown on the soil. Only the 
soils used to a significant extent for the specified crops are listed] 


Soil Cotton Grain Barley Beans Alfalfa 
sorghum 
Lbs. Lbs. Bre, Lbs Tons 
Arizo gravelly sandy loam____-----_.-------~--------------------------- TI co eg clate cl Seca s Diciady || aaa apse tie 5 
Comoro fine sandy loam______----------------------------------------- 1, 300 6, 000 101 |e cock Ao hee 8 
Comoro gravelly loam_------------------------------------------------ 1, 250 6, 000 EOE Fe ace a ohana ce 8 
Bryedoiinen acon (i hie ee ee he ee ie Semele nis 1, 400 6, 500 85 2, 000 a 
Gilu loam___- 1, 500 6, 500 90 2, 000 9 
Glendale silty 1, 750 7, 500 TOD) leet et 9 
Grabeloanicoea- ead eee cee eine eee tee ete etude eee 1, 500 7, 000 100) |e pes 9 
Grabe silty clay loam____.-------------------------------------------- 1, 500 7, 000 TOO fe fee 9 
Hondale complex. ..--------- - -------------------------------------- 800 4, 500 60. Jevee Scouse, 5 
ON eca oie kee oc eet ea aeeetoan a Mee es Sees Ved eth Shae as: 800 4, 300 GE Nc ee SESE a 5 
Marieopa loamy sand.__---------------------------------------------- 1, 100 5, 000 60 1, 500 7 
Mimbres and Glendale loams___...--------------------+--+-------------- 1, 750 | 7, 500 100 2, 500 9 
Mimbres and Glendale silty clay loams_-------------.------------------- 1, 750 | 7, 500 100 2, 500 9 
Mimbres and Glendale silty clay loams, alkali. -.------------------------- 900 5 5, 000 G02 22. < 5 es 6 
Mohave sandy clay loam, 0 to 1 percent slopes__-.----------------------- 1, 500 7, 000 115 2, 000 8 
Stellar sandy clay loam__._-_------------------------------------------ 1, 450 6, 000 |_------.-- 1, 800 8 
Tiat sie lieie 6 5206 on 08 Ve oe eu ads ae ee Oe ee ae 1, 700 7, 300 100 2, 500 9 
Vekol sandy clay loam___...------------------------------------------- 1, 750 7, 500 100 2, 500 9 
Vekol silty clay loam_._-.--------------------------------------------- 1, 500 7, 000 100 2, 500 9 
Verhalen silty clay loam______-----.----------------------------------- 1, 400 5, 600 ABO Hee Sateen decay 7 
Yturbide gravelly loamy sand___.-------------------------------------- 900 4.000% secon cei e ae ek 5 
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Livestock enterprises consist mainly of cow-calf- 
yearling operations. The ranches range in size from a 
few sections to several sections. 

Good range management increases production of suit- 
able native ‘forage plants and conserves soil and water. 
Practices needed in Hidalgo County include the 
following: 

Limitation of grazing.—This is of primary importance. 
Without it, all other practices are ineffective, Most of 
the nutrients that plants need in order to grow, flower, 
and reproduce are manufactured in the foliage. Livestock 
seek out the most palatable plants first. If they eat more 
than half the yearly growth, these plants cannot compete 
successfully with the less desirable plants, and the range 
deteriorates. Vegetation left on the surface increases the 
water-intake rate, improves the available water holding 
capacity, and helps to control erosion. Overgrazing is 
particularly harmful to sandy soils and to shallow soils. 

Deferment of grazing.—The practice of excluding live- 
stock from native grassland during all or part: of a grow- 
ing season gives desirable plants a chance to grow, “seed, 
and spread. Some soils respond to this practice more 
quickly than others. Sandy and gravelly soils show more 
improvement after a year of rest than loamy and clayey 
soils. 

Rotation of grazing —Alternately resting and grazing 
parts of a range through a growing season give the vege- 
tation in all parts a chance to reseed. 

Fencing—Fencing the range into effective manage- 
ment units makes it easier “to keep livestock evenly 
distributed. Fences should follow soil boundaries or 

range site boundaries, so that areas of different potential 
are separated. 

Seeding.—Seeding with native species increases yields 
‘and helps to control erosion and conserve moisture. To 
create an environment favorable for new grass seedlings, 
it generally is necessary to eliminate the low-value native 
plants. Seeding is difficult at the lower elevations because 
of the dry climate, and it is most effective on the deep 
and moderately deep, medium-textured and coarse- 
textured soils. It has not been effective on very shallow 
soils. 

Brush control—Eliminating or suppressing creosote- 
bush, common mesquite, pinyon pine, one-seed juniper, 
and other nonforage-producing shrubs makes more mois- 
ture available for suitable plants. Brush control is prac- 
tical where the soils are medium textured, deep or 
moderately deep, and nearly level or gently sloping. 
Sandy soils, steep soils, and unproductive soils are sus- 
ceptible to erosion if cleared. 

Water development.—An ample supply of good-quality 
water at suitable locations keeps livestock evenly distrib- 
uted over the range. In many parts of Hidalgo County, 
the supply of water from existing wells, springs, or 
ponds is not adequate. Seeps and springs in mountainous 
areas have some potential for further development. 

Water spreading —This practice is regulated by State 
law (2). It involves diverting runoff from natural chan- 
nels or gullies and spreading it over nearly level areas. 
Earthen diversions, net. wire diversions, and rock and 
brush dams have been used. Water spreading is most 
effective where the soils are deep enough to hold a large 


amount of water and where the texture of the surface 
layer is such that water is absorbed quickly. 

Contour furrowing and pitting—Both of these prac- 
tices help to control runoff and floodwater and to con- 
trol erosion and increase infiltration. These practices are 
most effective on the deep, fine-textured soils. Basin 
pitting, not to be confused with pricking or hole punch- 
ing, is effective in decreasing runoff and increasing 
productivity of existing vegetation. If competing peren- 
nials are not present, seeding in conjunction with basin 
pitting establishes desirable vegetation and hastens im- 
provement of the range in places. 


Range sites and condition classes 


A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its potential to 
produce native plants. 

Managers of rangeland need to know which plants are 
likely to grow best on a particular site. The kinds and 
amounts of herbage produced on each site depend mainly 
on the combined effects of the soils and the climate. 

Range condition is the present state of vegetation of 
a range site in relation to the climax plant community 
for that site. 

Range plants are classified as decreasers, increasers, 
and invaders. Decreasers ave the plants most palatable 
to livestock, and they are sensitive indicators of over- 
grazing. Unless grazing is carefully regulated, these 
plants “die and are » replaced by increasers that ordinarily 
are less palatable than the decreasers. If the range con- 
dition continues to decline from overuse, the inereasers 
also die and are replaced by invaders. Invaders are plants 
not present in the original (climax) vegetation. 

Range condition is judged on the basis of the percent- 
age of the original yegetation remaining. A range is in 
excellent condition if the percentage is between “76 and 
100, in good condition if the percentage is between 51 
and 75, in fair condition if the percentage is between 
26 and 50, and in poor condition if the percentage is 25 
or less. 


Descriptions of range sites 


The soils of Hidalgo County have been grouped into 
18 range sites, which are described in the following para- 
graphs. In each description important soil char acteristics, 
principal plants, estimates of total production, and sug- 
gestions for management are shown. The estimates of 
total production are for grasses, forbs, and browse. 

Hidalgo County is divided into climatic zones 6 and 7, 
and these ave used to classify the range sites. F urther 
information on these zones 1s given in the subsection 
“Climatic Zones.’ 

The names of the soil series represented are mentioned 
in the description of each range site, but the listing of 
the series name does not necessarily indicate that all the 
soils of a series are in the same range site. To find the 
range site for any given soil, refer to the “Guide to 
Mapping Units” at the back of this survey. 


BOTTOMLAND RANGE SITE, ZONES 6 AND 7 
This range site consists of soils of the Anamite, Arizo, 
Comoro, Gila, Glendale, Grabe, Hawkeye, Mimbres, 
Pima, and Verhalen series. These soils, except for the 
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Arizo and Hawkeye soils, have a sandy loam or gravelly 
loam to silty clay loam surface layer that is underlain 
by sandy loam to clay or silty clay. They are well 
drained. Slopes are 0 to 8 percent. These soils have mod- 
erately rapid to very slow permeability and medium to 
very slow runoff. Because these soils are in swales and 
on bottom lands, they generally receive some runoff 
from surrounding areas. The available water holding 
capacity is 6 to 12 inches, and the water-supplying capac- 
ity is 15 to 20 inches. 

The Arizo soils have a loamy fine sand surface layer 
underlain by very gravelly loamy sand and are exces- 
sively drained. They have very rapid Pome and 
an available water holding capacity of 2 to 3.5 inches. 
The Hawkeye soils have a gravelly loam surface layer 
underlain by gravelly coarse loamy sand, They have 
rapid permeability, an available water holding capacity 
of 8 to 4.5 inches, and a water-supplying capacity of 10 
to 12 inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent or more decreaser species and of 
40 percent increaser species. Sites in poor condition are 
dominated by increaser and invader species. The de- 
creaser species are alkali sacaton, giant sacaton, vine- 
mesquite, and side-oats grama. The increaser species are 
tobosa, burrograss, buffalograss, and three-awn. 

If the range is in excellent condition, the total annual 
production of all species is 2,500 pounds per acre, air-dry 
weight, in favorable years and.500 pounds in unfavorable 
years. Nearly all of this production is grazable forage 
for cattle. 

These soils are suited to reseeding and mechanical 
brush control. 

CLAYEY RANGE SITE, ZONE 6 

This range site consists of well-drained soils of the 
Cloverdale and Stellar series. These soils have a surface 
layer of loam, sandy clay loam, gravelly clay loam, or 
clay loam and a subsoil of clay or clay over loam. Slopes 
are 0 to 8 percent. These soils have very slow permeabil- 
ity and medium runoff. The available water holding 
capacity is 7.5 to 9.5 inches, and the water-supplying 
capacity is 8 to 10 inches. 

The potential vegetation on sites in excellent condition 
consists of 40 percent or more decreasers and of 60 per- 
cent or less increasers. Sites in poor condition are domi- 
nated by burrograss, tobosa, and ring muhly. The 
decreaser species are black grama, blue grama, and side- 
oats grama. The increaser species are tobosa, buffalograss, 
curly mesquite, and three-awn. 

Tf the site is in excellent condition, the total annual 
production of all species of 700 pounds per acre, air-dry 
weight, in favorable years and 225 pounds in unfavor- 
able years. Nearly all of this production is grazable 
forage for cattle. 

These soils are suited to reseeding and mechanical 
brush control. 

CLAYEY RANGE SITE, ZONE 7 

This range site consists of well-drained soils of the 
Keno, Stellar, Tres Hermanos, Ubar, and Vekol series. 
These soils have a surface layer of silt loam, silty clay 
loam, clay loam, and sandy clay loam that is 0 to 30 
percent gravel or cobblestones, and a subsoil of silty clay 
loam to silty clay or gravelly clay loam to clay. Slopes 


are 0 to 3 percent. These soils have moderately slow to 
very slow permeability and slow to medium runoff. The 
available water holding capacity is 4 to 11 inches, and 
the water-supplying capacity is 5 to 8 inches. 

The decreaser species are black grama, blue grama, 
alkali sacaton, and bush muhly. The increaser species are 
tobosa, burrograss, three-awn, and broom snakeweed. 

The potential vegetation on sites in excellent condition 
consists of 45 percent decreaser species and of 55 percent 
or less increaser species. Sites in poor condition are com- 
monly dominated by creosotebush, common mesquite, 
American tarbush, allthorn, yucca, burrograss, and 
three-awn. 

If the site is in excellent condition, the total annual 
production of all species is 475 pounds per acre, air-dry 
weight, in favorable years and 125 pounds in unfavor- 
able years, About 90 percent of this production is 
grazable forage for cattle. 

These soils are not suited to reseeding or mechanical 
brush control, because of the dry climate. Only in the 
most favorable years can one expect to get any re- 
turn on the cost of applying such range improvement 
practices. 

DEEP SAND RANGE SITE, ZONES 6 AND 7 

This range site consists of excessively drained soils of 
the Yturbide series. These soils have a surface layer of 
lonmy sand or gravelly loamy sand over gravelly loamy 
sand and gravelly coarse sand. Slopes are 0 to 9 percent. 
These soils have rapid permeability and slow to medium 
runoff, The available water holding capacity is 2.5 to 3.5 
inches, and the water-supplying capacity is 6 to 8 inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent decreaser species and of 40 percent 
increaser species. Sites in poor condition are dominated 
by common mesquite, a vigorous invader species. The 
decreaser species are black grama, bush muhly, side-oats 
grama, and giant dropseed. The increaser species are 
fourwing saltbush, mesa dropseed, sand sagebrush, spike 
dropseed, three-awn, and yucca, 

If the site is in excellent condition, the total annual 
production of all species is 650 pounds per acre, air-dry 
weight, in favorable years and 150 pounds in unfavorable 
years. The estimated annual production of grazable for- 
age for cattle is 500 pounds per acre in favorable years 
and 140 pounds in unfavorable years. 

These soils are suited to reseeding and brush control 
only in exceptionally favorable years because of the dry 
climate, 

GRAVELLY RANGE SITE, ZONE 6 

This range site consists of well-drained soils of the 
Eba and Nickel series. These soils have a gravelly loam 
or very gravelly loam surface layer underlain by very 
gravelly loam to very gravelly clay. Slopes are 1 to 60 
percent. These soils have moderately slow to very slow 
permeability and medium to rapid runoff. The available 
water holding capacity is 1 to 4 inches, and the water- 
supplying capacity is 5 to 11 inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent or more decreaser species and of 
40 percent or less increaser species. Sites in poor condi- 
tion are dominated by increaser and invader species. 
Common mesquite is an invader when the site is in poor 
condition. The decreaser species are black grama, blue 
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grama, side-oats grama, and Texas bluestem. The in- 
creaser species are tobosa, three-awn, and fourwing 
saltbush. 

If the site is in excellent condition, the total annual 
yield of all species is 1,125 pounds per acre, air-dry 
weight, in favorable years and 225 pounds in unfavorable 
years, The estimated annual production of grazable for- 
age for cattle is 1,000 pounds per acre in favorable years 
and 200 pounds in unfavorable years. 

These soils are not suited to reseeding or mechanical 
brush control, because of steepness of slopes and gravel 
on the surface. 


GRAVELLY RANGE SITE, ZONE 7 


This range site consists of well-drained to excessively 
drained soils of the Arizo, Eba, and Pinaleno series. 
These soils have a gravelly loamy sand to gravelly sandy 
loam or very gravelly loam to very gravelly clay loam 
surface layer underlain by very gravelly loamy sand to 
very gravelly clay. Slopes are 0 to 15 percent. These soils 
have very slow to very rapid permeability and medium 
to slow runoff. The available water holding capacity is 
2 to 4 inches, and the water-supplying capacity is 5 to 8 
inches. 

The potential vegetation on sites in excellent condition 
consists of 50 percent or more decreaser species and of 
50 percent or less increaser species. Sites in poor condi- 
tion are dominated by common mesquite, creosotebush, 
broom snakeweed, catclaw, and three-awn. The decreaser 
species are bush muhly, side-oats grama, and_ black 
grama. The increaser species are tobosa, three-awn, and 
fluffgrass. 

If the site is in excellent condition, the total annual 
production of all species is 875 pounds per acre, air-dry 
weight, in favorable years and 75 pounds in unfavorable 
years. Almost all of the production is grazable forage 
for cattle. 

These soils are suited to reseeding or mechanical brush 
control only in very favorable years because of the dry 


climate. 
HILLS RANGE SITE, ZONE 6 


This range site consists of the soils of the Chiricahua, 
Cloverdale, and Lehmans series and of Rock land and 
Rough broken Jand and rock land. These soils have a 
cobbly, stony, or clay loam or loam surface layer and a 
clay to stony clay loam subsoil. They are well drained. 
Slopes are 3 to 75 percent. These soils have slow to mod- 
erately slow permeability and rapid runoff. The available 
water holding capacity is 2 to 6 inches, and the water- 
supplying capacity is 5 to 8 inches. 

The potential vegetation in sites in excellent condition 
consists of 50 percent or more decreaser species and of 
50 percent or less increaser species. The decreaser species 
are side-oats grama, black grama, bush muhly, and cane 
bluestem. The increaser species are blue grama, hairy 
grama, one-seed juniper, wolftail, curly mesquite, pinyon 
pine, sacahuista, tobosa, shrub live oak, and yucca, 

If the site is in excellent condition, the total annual 
production of all species is 1,875 pounds per acre, 
air-dry weight, in favorable years and 400 pounds in 
unfavorable years. The estimated annual production of 
grazable forage for cattle is 1,000 pounds per acre in 
favorable years and 300 pounds in unfavorable years. 


These soils are not suited to reseeding and mechanical 
brush control, because of slopes and coarse fragments. 
One-seed juniper, pinyon pine, and shrub live oak are 
cut for local use as fenceposts and firewood. 


HILLS RANGE SITE, ZONE 7 


This range site consists of soils of the Graham and 
Lehmans series and of Rock land and Rough broken 
land and rock land. These soils have a stony loam or 
clay loam surface layer and a clay or stony clay loam 
subsoil. They are well drained. Depth to bedrock is 0 to 
20 inches. Slopes are 1 to 75 percent. These soils have 
moderately slow to slow permeability and rapid to 
mecium runoff. The available water holding capacity is 
2 to 38 inches, and the water-supplying capacity is 5 to 8 
inches. 

The potential vegetation on sites in excellent condi- 
tion consists of 50 percent or more decreaser species and 
of 50 percent or less increaser species. Sites in poor con- 
dition are dominated by increaser species and common 
mesquite. The decreaser species are black grama, side-oats 
grama, blue grama, and bush muhly. The increaser 
species are agave, curly mesquite, three-awn, and tobosa. 

If the site is in excellent condition, the total annual 
production of all species is 1,850 pounds per acre, air- 
dry weight, in favorable years and 350 pounds in 
unfavorable years. The estimated annual production of 
grazable forage for cattle is 1,000 pounds per acre in 
favorable years and 3800 pounds in unfavorable years. 

These soils are not suited to reseeding or mechanical 
brush control, because of slopes and rock outcrops. 


LIMY RANGE SITE, ZONES 6 AND 7 


This range site consists of well-drained soils of the 
Jal, Karro, and Nickel series. These soils have a loam, 
silt loam, gravelly loam, or gravelly sandy loam surface 
layer underlain by clay loam, silty clay loam, or very 
gravelly loam that is very high in content of lime. Slopes 
are 0 to 9 percent. These soils have moderate to moder- 
ately slow permeability and medium runoff. The avyail- 
able water holding capacity is 1 to 7 inches, and the 
water-supplying capacity is 5 to 7 inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent decreaser species and of 40 percent 
increaser species. Sites in poor condition are dominated 
by increaser and invader species. The decreaser species 
are black grama, blue grama, and winterfat. The in- 
creaser species are three-awn, burrograss, allthorn, cac- 
tus, and annuals. Common mesquite and creosotebush 
are invaders. 

If the site is in excellent condition, the total annual 
production of all species is 475 pounds per acre, air-dry 
weight, in favorable years and 50 pounds in unfavorable 
years. About 90 percent of this production is grazable 
forage for cattle. 

These soils are suited to reseeding or brush clearing 
only in exceptionally favorable years because of the dry 
climate. 

LOAMY RANGE SITE, ZONE 6 

This range site consists of well-drained soils of the 
Eicks, Forrest, and Stellar series. These soils have a 
loam, gravelly loam, gravelly sandy loam, or sandy clay 
loam surface layer and a clay to very gravelly clay loam 
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subsoil. Slopes are 0 to 5 percent. These soils have slow 
to very slow permeability and slow to medium runoff, 
The available water holding capacity is 3 to 9.5 inches, 
and the water-supplying capacity is 8 to 12 inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent or more decreaser species and of 
40 percent or less increaser species. Sites in poor condi- 
tion are dominated by increaser and invader species. The 
decreaser species are black grama, bush muhly, and side- 
oats grama. The increaser species are blue grama, three- 
awn, sand muhly, and tobosa. 

If the site is in excellent condition, the total annual 
production of all species is 590 pounds per acre, air-dry 
weight, in favorable years and 175 pounds in unfavorable 
years. Nearly all of this production is grazable forage 
for cattle. 

These soils are suited to reseeding and mechanical 
brush control. 

LOAMY RANGE SITE, ZONE 7 

This range site consists of well-drained soils of the 
Forrest, Frye, Mimbres, Mohave, Stellar, and Vekol series. 
These soils have a loam, gravelly loam, and sandy clay loam 
surface layer and a silty clay loam, sandy clay loam, 
clay loam, gravelly clay, and clay subsoil. Slopes are 0 to 
5 percent. These soils have moderately slow to slow 
permeability and slow to medium runoff. The available 
water holding capacity is 8 to 11.5 inches, and the water- 
supplying capacity is 5 to 9 inches. 

The potential vegetation on sites in excellent condition 
consists of 40 percent or more decreaser species and of 
60 percent or less increaser species. Sites in poor condi- 
tion consist of 60 percent increaser and invader species, 
including broom snakeweed, common mesquite, filaree, 
and yucca. The decreaser species are black grama and 
bush muhly. The inereaser species are burrograss, three- 
awn, sand dropseed, tobosa, and six-weeks grama. 

Tf the site is in excellent condition, the total annual 
production of all species is 575 pounds per acre, air-dry 
weight, in favorable years and 175 pounds in unfavorable 
years. Almost all of this production is grazable forage 
for cattle. 

This soil is suited to reseeding and mechanical brush 
control only in the most favorable years because of dry 
climate. 

MALPAIS RANGE SITE, ZONE 7 

This range site consists of well-drained soils of the 
Graham series. These soils have a stony clay loam sur- 
face layer and a clay subsoil underlain by bedrock at a 
depth of 10 to 20 inches. Slopes are 0 to 9 percent, These 
soils have slow permeability and medium to rapid run- 
off. The available water holding capacity is about 2 to 38 
inches, and the water-supplying capacity is about 4 to 7 
inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent or more decreaser species and of 
40 percent or less increaser species. Sites in poor condi- 
tion are dominated by increaser and invader species. ‘The 
decreaser species are black grama, bush muhly, and side- 
oats grama. The increaser species are tobosa, mesa drop- 
seed, sand dropseed, and spike dropseed. 

Tf the site is in excellent condition, the total annual 
production of all species is 750 pounds per acre, air-dry 
weight, in favorable years and 225 pounds in unfavorable 


years. The estimated annual production of grazable for- 
age for cattle is 675 pounds per acre in favorable years 
and 205 pounds in unfavorable years. 

These soils are not suited to reseeding and mechanical 
brush control, because of the rock outcrops. 


RIVER BREAKS RANGE SITE, ZONE 7 


This range site consists only of Rough broken land. 
Slopes are 15 to 75 percent. Soil materials are stratified 
sand, silt, clay, and gravel. Runoff is rapid. The avail- 
able water holding capacity is low, and the water- 
supplying capacity is 8 to 5 inches. 

The potential vegetation on sites in excellent condi- 
tion consists of 50 percent or more decreaser species and 
of 50 percent or less increaser species. Sites in poor con- 
dition are dominated by increaser and invader species. 
Common mesquite, cacti, and creosotebush are vigorous 
invaders. The decreaser species are black grama, side- 
oats grama, blue grama, and bush muhly. The increaser 
species are tobosa, three-awn, and yucca. 

Tf the site is in excellent condition, the total annual 
production of all species is 775 pounds per acre, air-dry 
weight, in favorable years and 175 pounds in unfavorable 
years. The estimated annual production of grazable for- 
age for cattle is 400 pounds per acre in favorable years 
and 100 pounds in unfavorable years. 

Rough broken land is not suited to reseeding or 
mechanical brush control. 


SALT FLATS RANGE SITE, ZONE 7 


This range site consists of well-drained soils of the 
Hondale series. The soils have a surface layer of loamy 
sand to silty clay loam and a subsoil of heavy silty clay 
loam over heavy sandy clay loam. Slopes are 0 to 3 per- 
cent. These soils have very slow permeability and slow 
runoff. The available water holding capacity is 2 to 38 
inches, and the water-supplying capacity is 10 to 12 
inches. These soils are moderately to strongly alkali 
affected. 

The potential vegetation on sites in excellent condition 
consists of 70 percent or more decreaser species and of 
30 percent or less increaser species. Sites in poor condi- 
tion consist of more than 80 percent increaser and 
invader species. Common mesquite is a vigorous invader. 
The decreaser species are alkali sacaton, fourwing salt- 
bush, and vine-mesquite. The increaser species are tobosa, 
three-awn, allthorn, and tubercled saltbush. 

Tf the site is in excellent condition, the total annual 
production of all species is 1,275 pounds per acre, air-dry 
weight, in favorable years and 125 pounds in unfavorable 
years. The estimated annual production of grazable for- 
age for cattle is 1,100 pounds per acre in favorable years 
and 105 pounds in unfavorable years. 

These soils are suitable for reseeding or mechanical 
brush control in most years. 


SALTY BOTTOMLAND RANGE SITE, ZONE 7 


This range site consists of well drained or moderately 
well drained soils of the Glendale, Mimbres, and Ver- 
halen series. These soils have a silty clay loam surface 
layer underlain by clay loam, silty clay loam, or clay. 
Slopes are 0 to 1 percent. These soils have slow to mod- 
erately slow permeability and slow runoff. They are in 
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swales and on bottom lands, and they commonly receive 
some runoff from surrounding areas. The available water 
holding capacity is 2 to 3 inches, and the water-supplying 
capacity is 15 to 20 inches. 

The potential vegetation on sites in excellent condition 
consists of 70 percent or more decreaser species and of 
30 percent or less increaser species. Sites in poor condi- 
tion consist of more than 80 percent increaser and 
invader species. Common mesquite is a vigorous invader. 
The decreaser species are alkali sacaton, vine-mesquite, 
and fourwing saltbush. The increaser species are tobosa 
and shadscale. 

If the site is in excellent condition, the total annual 
production of all species is 2,000 pounds per acre, air-dry 
weight, in favorable years and 600 pounds in unfavorable 
years. The estimated annual production of grazable for- 
age for cattle is 1,600 pounds per acre in favorable years 
and 480 pounds in unfavorable years. 

These soils are not suited to reseeding and mechanical 
brush control in most years. In places where the soils 
receive runoff water from adjacent areas, seeding and 
brush control are feasible if adapted species and strains 
are used. 

SAND HILLS RANGE SITE, ZONE 7 

This range site consists of well-drained to somewhat 
excessively drained soils of the Pintura and Berino 
series. These soils have a loamy fine sand and sandy clay 
loam surface layer and underlying layer. Slopes are 0 to 
3 pércent. These soils have rapid to moderate permeabil- 
ity and slow to medium runoff. The available water hold- 
ing capacity is 3 to 7.5 inches, and the water-supplying 
capacity is 5 to 8 inches. 

The potential vegetation on sites in excellent condition 
consists of about 55 percent decreaser species. Sites in 
poor condition are dominated by common mesquite, 
broom dalea, yucca, three-awn, and western ragweed. The 
decreaser species are giant dropseed, little bluestem, sand 
bluestem, side-oats grama, and needle-and-thread. The 
inereaser species are spike dropseed, mesa dropseed, sand 
dropseed, hairy grama, sand sagebrush, and yucca. 

If the site is in excellent condition, the total annual 
production of all species is 750 pounds per acre, air-dry 
weight, in favorable years and 200 pounds in unfavorable 
years. The estimated annual production of grazable for- 
age for cattle is 600 pounds per acre in favorable years 
and 150 pounds in unfavorable years. 

These soils are not suited to range improvement prac- 
tices, such as reseeding and brush control, because of 
soil blowing. 


SANDY RANGE SITE, ZONES 6 AND 7 


This range site consists of well-drained soils of the 
Berino, Comoro, Frye, Hap, Maricopa, Sonoita, Turney, 
Whitlock, and Yana series and the Yturbide series, heavy 
subsoil variant. These soils have a fine sandy loam, sandy 
loam, gravelly sandy loam, gravelly loam, or loamy sand 
surface layer underlain by sandy loam to clay Joam. 
Slopes are 0 to 10 percent. These soils have moderately 
rapid to slow permeability and medium to slow runoff. 
The available water holding capacity is 3 to 8.5 inches, 
and the water-supplying capacity is 5 to 8 inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent or more decreaser species and of 


40 percent or less increaser species. Sites in poor condi- 
tion are dominated by increaser and invader species. 
Common mesquite is a vigorous invader. The decreaser 
species are black grama, blue grama, and bush muhly. 
The increaser species are sand and mesa dropseed, three- 
awn, Mormon-tea, broom snakeweed, allthorn, and yucca. 

If the site is in excellent condition, the total annual 
production of all species is 650 pounds per acre, air-dry 
weight, in favorable years and 175 pounds in unfavorable 
years. The estimated annual production of grazable for- 
age for cattle is 600 pounds per acre in favorable years 
and 170 pounds in unfavorable years. 

These soils are not suited to reseeding or brush clear- 
ing, because of the dry climate. 


SHALLOW RANGE SITE, ZONES 6 AND 7 

This range site consists of well-drained soils of the 
Terino and Upton series. These soils are gravelly loam 
and very gravelly sandy clay loam underlain by indu- 
rated caliche at a depth of 4 to 19 inches. Slopes are 
0 to 9 percent. These soils have moderate to moderately 
slow permeability and medium runoff. The available 
water holding capacity is 0.5 to 1.5 inches, and the water- 
supplying capacity is 5 to 7 inches. 

The potential vegetation on sites in excellent condition 
consists of 60 percent or more decreaser species and of 
40 percent or less increaser species. Sites in poor condi- 
tion are dominated by creosotebush. Tarbush, graythorn, 
allthorn, and common mesquite are invaders. 

If the site is in excellent condition, the total annual 
production of all species is 550 pounds per acre, air-dry 
weight, in favorable years and 125 pounds in unfavorable 
years. The estimated annual production of grazable for- 
age for cattle is 460 pounds per acre in favorable years 
and 105 pounds in unfavorable years. 

These soils are not suited to reseeding and brush con- 
trol, because of the dry climate. 


Woodland 


This section first discusses native trees, where they 
grow, and their importance. It then discusses adapted 
tree species and the suitability of the soils to support 
trees for windbreaks or farmstead plantings. 


Native trees 


Some ponderosa pine grows on the higher mountains 
in the southern part of Hidalgo County. The trees are 
so few and the stands are so open that they have very 
little value as commercial timber. Other noncommercial 
native trees in Hidalgo County include cottonwood, syca- 
more, desert willow, one-seed juniper, Rocky Mountain 
juniper, pinyon pine, and shrub live oak, The timbered 
area within the Coronado and Gila National Forests is 
classified as an unregulated cutting unit. This classifica- 
tion means that logging is not feasible at present. 

Cottonwood, sycamore, and desert willow grow in open 
stands along the major drainageways and rivers. They 
are mainly along the Gila River, Animas River, and 
Deer Creek. The cottonwood and sycamore furnish some 
logs for rough construction timber but are only used 
locally. They are used only to a small extent by local 
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residents as fuelwood. These trees grow on mixed alluvial 
soils that receive runoff from surrounding areas. 

Scattered, open stands of Rocky Mountain juniper and 
a few pinyon pine and shrub live oak are on most of the 
hills and mountains of Hidalgo County. The shrub live 
oak trees commonly are along drainageways within the 
mountainous areas. These trees are used locally as a 
source of fuelwood and fenceposts. These trees grow 
mainly on Rough broken land and Rock land. 


Trees for windbreaks 


Some trees are planted for windbreaks in Hidalgo 
County. These are grown mainly in climatic zone 7 (see 
fig. 18). Where windbreaks are grown in zone 7, they 
must be irrigated regularly to insure the growth and 
survival of the trees. Where irrigated regularly, nearly 
all the soils in zone 7, except those that are very limy, 
are well suited to adapted species of trees for wind- 
breaks. Poorly suited soils are those of the Jal, Karro, 
and Nickel series. 

Trees and shrubs that grow well on most of the soils 
in Hidalgo County are Arizona cypress, eastern red- 
cedar, honeylocust, mulberry, Oriental arborvitae, Osage- 
orange, Rocky Mountain juniper, Russian-olive, Siberian 
elm, squawbush, and tamarisk. Table 3 shows the produc- 
tion of some selected species where the soils are regularly 
irrigated. 
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TaBLe 3.—Performance of selected trees on soils that are 
regularly irrigated 


Arizona cypress: 


Gila loam 


Mulberry: 
Gila loam 


Oriental arborvitae: 


Gila loam 


Rocky Mountain juniper: 


Trees and soils Age | Height | Vigor Sur- 

vival 

Years Feet Percent 
Scabies hese 16 34 | Good_- 100 

Mimbres and Glendale 
silty clay loams: 

Mimbres part__-.-.- 8 17 | Good_- 92 
Glendale part____--- 13 22 | Good.. 92 
Mohave sandy clay loams_ 12 25 | Good_- 100 
Yturbide loamy sand__--- 12 25 | Good__ 100 
Pietuletee sce: 18 31 | Good.- 80 
wie Sade Dae 13 21; Good_. 100 
Bee Stk era eee 13 15 | Good_- 100 


Gila loam 


Wildlife 


Hidalgo County has some high-quality wildlife habi- 
tat. It has excellent potential as habitat for antelope, 
deer, dove, and quail. Many sites for fish ponds can be 


Tasie 4,—Suitability of wildlife habitat growps for 


[Absence of ratings under ‘Ratings for kinds of wildlife” indicates 


ements of wildlife habitat 
Wildlife 
habitat Mountain Foothill Tall or Semidesert Domestic Domestic 
group forests trees short shrubs seed and pastures Bosque 
and and grass and grain and bottoms 
grassland shrubs prairics grasses fields haylands 

: | 
Accu ten 3 pent Siere wai POGheeweecs se Poor.__.----- Good__------ Poor_...------ POG sSc.4eh5 2k PoOdrs22225-5 Poor__------- | 
Beste. Se ake POOTLess esas Poor__.------ Good_...-~-- Moderiate__-_-- Moderate____- Poorcesecece Duta nasweaes 
Cosson cee eee S35 POOR sce ces 3 Poor.__------ Good___.---- POO? sce ees Good_------- Good___---- Poorecn 3 
A eer nO a open Potrecese2 eed Moderate...-- Good_____--- Poor___------ Poor.__------ Poor...----- Poor___------ | 
Hisauets ees 2 ote ite ah RO Or Mes oes! Moderate___.- Moderate_-_--- Moderate __.-_ Poor__.------ Poor. -..-- POUR occ cece 
fe ee eee ae POOP o..28 aces Pebrss ccc.’ Good_-_----- P6Gios sheen Good_-__-.-- Good___---- PoGiaccstloks 
Cicer = te POoreccese ese Poor____.---- Moderate_-_... Moderate____- Moderate__-_-- Moderate_____}| Poor__-_-_--- 
1g eee Renee Poor___---..- PHOFccascues Good_._----- Poor_.------- Good_.-.---- Good_-__..- POGRos sass 
i nc ene eee rer en Poor. ceons Pooress ose 5 PG fodeddam Moderate__-_- Moderate_____ Moderate__---} Poor-..------ 
ihexet ceils downs os POOP coe es Poor__.------ PoOCr Lees Good_-.----- Poor___..---- POUT a. cee24 Poor___------ 
AR oka Bee cnet Moderate___.. Good. -.----- PoOPoc does Poor___------ Poor....----- Podresceen22 Paor sp. 52 conae 
Tay asada eles Poor. 2-2 -- Poor. .------- Good__..---- Poores.s=---25 Moderate.__-. Moderate_____| Poor___------ 
IM a ea ats, ee a Poor_____---- Poor___-.---- Poor___-.---- POOR ee ee Poor_____-.-- Poor_....--- Poor____----- 
N 22 evesvios amet ete Poor_.._--_-- POOP exons saw POU Sewedease Poor..------- PORT 2 oe 8s ax Poor. ___- Poor. ~~ -- 
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located, but locations for shallow water impoundments 
for waterfowl are limited. The irri igated soils offer poten- 
tial for food for dove, duck, quail, and pheasant. If 
water for flooding is available and the soils are suitable 
for cultivation, duck fields can be developed. 

The soils of the county were rated according to their 
potential to produce specific types of wildlife habitat. 

Soils having similar potential were grouped together into 
14 wildlife habitat groups. In table 4 the wildlife habi- 
tat groups are rated for elements of wildlife habitat and 
for kinds of wildlife. The “Guide to Mapping Units” 
shows the placement of the soils in wildlife habitat 
groups. 

The ratings in this section give landowners an idea of 
the potential of their soils for various types of wildlife 
habitat. They serve as a basic guide for improving con- 
ditions for wildlife in specific areas and in the county in 
general. They provide the wildlife technician with broad 

suidelines for land-use planning, habitat mapping, and 
and acquisition for refuges, management areas, and 
other uses. Before any wildlife planning is done, how- 
ever, an onsite appraisal of existing conditions needs to 
be made. 

The wildlife habitat groups in table 4 are rated good, 
moderate, or poor in their suitability for producing 10 
elements of wildlife habitat. 

The limitations associated with the various habitat ele- 


elements of wildlife habitat and for kinds of wildlife 


ments were considered, and a suitability rating was 
assigned for each kind of wildlife. This suitability rating 
is expressed as poor, good to fair, or excellent. The rating 
is poor if the desired habitat is very expensive or imprac- 
tical to create, improve, or maintain. The soils have 
severe limitations that require an intensive management 
to overcome or that are impractical to overcome. 

The rating is good to fair if the needed habitat can be 
created, improved, or maintained. There are moderate 
soil limitations that affect the maintenance, establish- 
ment, or improvement of the habitat, but a moderate 
intensity of management and frequent attention achieves 
satisfactory results. 

The rating is excellent if the needed habitat can gen- 
erally be easily created, improved, or maintained. There 
are slight or no soil limitations that affect the mainte- 
nance, ‘establishment, or improvement of the habitat. 

A description of each of the 10 elements of wildlife 
habitat in table 4 is given in the following paragraphs. 

Mountain forests and grassland—These are areas of 
large trees and associated grasses, forbs, and shrubs, or 
of meadows and open parks. The plants are most com- 
monly established by natural processes, but some are 
planted. 

Foothill trees and shrubs——These are areas of low, 
small, native trees and shrubs and associated grasses and 
forbs. They are on low mountains and the higher slopes. 


that the rating does not apply to that particular wildlife habitat group] 


Elements of wildlife habitat—Continued Ratings for kinds of wildlife 
Shallow Deep 
Wetland water water Poor for— Good to fair for— Excellent, for— 
plants impound- impound- 
ments ments 
Poorssscstees Good____---- Good___----- Deer, dove, pheasant, == |_------------------------- Antelope, duck, fish. 
quail, turkey. 
Poorssessesee Poor__.------ Poor.._------ Deer, duck, fish, turkey...) Dove, quail, pheasant_--__- Antelope. 
Poorie e253 Moderate__-__ Moderate_-__.- Deer, turkey__---.-.-.---- Duck, fish_-----.--------- Antelope, dove, quail, 
pheasant. 
Poor.-_------ Poorens esse Poor___-.---- Dove, duck, fish, Deer oaths aes coc Antelope. 
pheasant, quail, turkey. 
Poor. ssee ee Poor_...----- P60f..' 2222 Duck, fish, pheasant, Antelope, dove, quail__..-- Deer. 
turkey. 
PooPiipcsese5 Poor_.------- Poores tech st Deer, duck, fish, turkey --_-__]--..-.-------------------- Antelope, pheasant, 
dove, quail. 
PUG eas Moderate_____ Moderate_____ Deer, turkey___----------- Antelope, dove, duck, 
fish, pheasant, quail. 
P60T Sc eee ee Good______-- Good_-_.---- Deer tiirkéyacs. eve stone tft n et oc tee weduetecuse led Antelope, dove, duck, 
fish, Pisa quail. 
Poor..------- Good.------- Good...----- Antelope, deer, turkey~ —--- Dove, pheasant, quail__-_-_-- Duek, fish 
POOTo 2 ces ede Poor__------- Poor__.------ Antelope, deer, duck, fish, |-------------------------- Dove, quail. 
pheasant, turkey. 
Poor__---.--- Poors. ceses- Poor ses as Antelope, dove, duck, fish, | Turkey.....--..-----.---- Deer. 
pheasant, quail. 
Poor ese sh Good..-___--- Good_._.-.-- Deer, turkey_._.---------- Dove, pheasant, quail. _--__ Antelope, duck, fish. 
Moderate_---- Good_-...--- Good__-__.-- Antelope, deer, dove, ss [-_----~-+------------------ Duek, fish 
pheasant, quail, turkey. 
Poor___------ POOP secesee es Poor___-_---- Antelope: deérj-dovej. °° |nct2iachesecseect a tesco eS) ote ue ee 
duck, pheasant, quail, 
turkey, fish. 
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Tall or short grass pratries.—These are areas of native 
grasses, shrubs, and forbs on the rolling plains and lower 
mountains. They generally are present naturally without 
planting. 

Semidesert shrubs and grasses —These are areas of 
native plants that are normally established by natural 
processes without planting. They are in arid areas that 
may be either hot or cool. ; 

Domestic seed and grain fields —These are cultivated 
fields of domestic grains and_seed-producing annual 
herbaceous plants that are established and maintained by 
planting and irrigating. 

Domestic pastures and haylands—These are areas 
of domestic perennial grasses and herbaceous legumes 
that ave established and maintained by planting and 
irrigating. ; 

Bosque bottoms —These are areas where native trees, 
grasses, and shrubs grow next to major streams and 
rivers because water is available. The areas are not 
excessively wet. ; 

Wetland plants —These are wetland plants, exclusive 
of submerged and floating aquatics, that are present In 
naturally moist to wet sites. The vegetation may or may 
not be salt tolerant. 

Shallow water tnpoundments—These are areas of 
impounded water that generally does not exceed 3 feet 
in. depth but covers 3 acres or more. ; 

Deep water impoundments ——These are areas of im- 
pounded water that generally exceeds 4 feet in depth. 


Wildlife habitat groups 

The following paragraphs discuss the wildlife habitat 
groups in the county, ‘The discussions of the groups give 
information on the distribution of wildlife in the county 
and on the suitability of the soils for wildlife habitat. 
These groupings can be useful in broad land-use plan- 
ning and in acquisition of land for wildlife programs. 
They may also serve as a general guide for making inter- 
pretations for use of local areas as wildlife habitat. 


WILDLIFE HABITAT GROUP A 


The soils in this group are suited to tall and short 
grass prairies that are excellent potential habitat for 
antelope. Soil and climatic limitations make this poten- 
tially poor habitat for other game species. Limitations 
are slight for shallow water impoundments for ducks 
and for deep water impoundments for fish. 


WILDLIFE HABITAT GROUP B 

The soils in this group are suited to tall and short 
grass prairies, semidesert shrubs and grasses, domestic 
seed and grain fields, and domestic pasture and hayland. 
These soils therefore are excellent potential habitat for 
antelope and good to fair potential habitat for pheasant, 
dove, and quail. Soil and climatic limitations make this 
potentially poor habitat for other game species. Limita- 
tions are severe for shallow water impoundments for 
ducks and for deep water impoundments for fish. 


WILDLIFE HABITAT GROUP C 

The soils in this group are suited to tall and short 
grass prairies, domestic seed and grain fields, and domes- 
tic pasture and hayland. These soils are therefore excel- 


lent potential habitat for antelope, pheasant, dove, and 
quail. Climatic limitations make this potentially poor 


habitat for other game species. Limitations are moderate 


for shallow water impoundments for ducks and for 
deep water impoundments for fish. 


WILDLIFE HABITAT GROUP D 


The soils in this group are suited to foothill trees and 
shrubs and tall and short grass prairies. These soils 
therefore are excellent potential habitat for antelope and 
good to fair potential habitat for deer. Soil and climatic 
limitations make this potentially poor habitat for other 
game species. Limitations are severe for shallow water 
impoundments for ducks and for deep water impound- 
ments for fish. 


WILDLIFE HABITAT GROUP E 


The soils in this group are suited to foothill trees and 
shrubs, tall and short grass prairies, and semidesert 
shrubs and grasses. These soils therefore are excellent 
potential habitat for deer and good to fair potential habi- 
tat for antelope, dove, and quail. Soil and climatic limi- 
tations make this potentially poor habitat for other game 
species, Limitations are severe for shallow water im- 
pornos for ducks and for deep water impoundments 
for fish. 


WILDLIFE HABITAT GROUP F 

The soils in this group are suited to tall and short 
grass prairies, domestic seed and grain fields, and domes- 
tic pasture and hayland. These soils therefore are excel- 
lent habitat for antelope, pheasant, dove, and quail. Soil 
and climatic limitations make this potentially poor habi- 
tat for other game species. Limitations are severe for 
shallow water impoundments for ducks and for deep 
water impoundments for fish. 


WILDLIFE HABITAT GROUP G 


The soils in this group are suited to tall and short 
grass prairies, semidesert shrubs and grasses, domestic 
seed and grain fields, and domestic pastures and hay- 
lands. These soils therefore are good to fair potential 
habitat for antelope, pheasant, dove, and quail. Soil and 
climatic limitations make this potentially poor habitat 
for other game species. Limitations are moderate ‘for 
shallow water impoundments for ducks and for deep 
water impoundments for fish. 


WILDLIFE HABITAT GROUP H 

The soils in this group are suited to tall and short 
grass prairies, domestic seed and grain fields, and domes- 
tic pasture and hayland. These soils therefore are excel- 
lent potential habitat for antelope, pheasant, dove, and 
quail. Climatic limitations make this potentially poor 
habitat for other game species. Limitations are slight 
for shallow water impoundments for ducks and for deep 
water impoundments for fish. 


WILDLIFE HABITAT GROUP I 


The soils in this group are suited to semidesert shrubs 
and grasses, domestic seed and grain fields, and domestic 
pasture and hayland. These soils therefore are good to 
fair potential habitat for pheasant, dove, and quail. Soil 
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and climatic limitations make this potentially poor habi- 
tat for other game species. Limitations are slight for 
shallow water impoundments for ducks and for deep 
water impoundments for fish. 


WILDLIFE HABITAT GROUP J 


The soils in this group are suited to semidesert shrubs 
and grasses. These soils therefore are excellent potential 
habitat for dove and quail. Soil and climatic limitations 
make this potentially poor habitat for other game species. 
Limitations are severe for shallow water impoundments 
for ducks and for deep water impoundments for fish. 


WILDLIFE HABITAT GROUP K 


The soils in this group are suited to mountain forests 
and grassland and foothill trees and shrubs. These soils 
therefore are excellent potential habitat for deer and 
good to fair potential habitat for turkey. Soil and cli- 
matic limitations make this potentially poor habitat for 
other game species. Limitations are severe for shallow 
water impoundments for ducks and for deep water 
impoundments for fish. 


WILDLIFE HABITAT GROUP L 


The soils in this group are suited to tall and short 
grass prairies, domestic seed and grain fields, and domes- 
tic pasture and haylands. These soils therefore are excel- 
lent potential habitat for antelope and good to fair 
potential habitat for pheasant, dove, and quail. Soil and 
climatic limitations make this potentially poor habitat 
for other game species. Limitations are slight for shallow 
water impoundments for ducks and for deep water 
impoundments for fish. 


WILDLIFE HABITAT GROUP M 

The soils in this group are suited to wetland plants. 
These soils therefore are excellent potential habitat for 
duck. Soil and climatic limitations make this potentially 
poor habitat for other game species. Limitations are 
slight for shallow water impoundments for ducks and for 
deep water impoundments for fish. 


WILDLIFE HABITAT GROUP N 


The soils in this group are not suited to forage pro- 
duction. These soils are therefore poor potential habitat 
for most game species. Limitations are severe for wild- 
life use. Running water offers potential for fish where 
the streams are more than seasonal, 


Engineering Uses of the Soils ° 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, building foundations, pipelines, drainage 
systems, facilities for water storage, erosion control 
structures, sewage disposal systems, irrigation systems, 
and other related structures. 

Among the soil properties and qualities most impor- 
tant to engineers are permeability, shear strength, 
compaction characteristics, drainage, shrink-swell charac- 


* MyRon H. NaAMKEN, civil engineer, Soil Conservation Service, 
assisted in preparing this section. 


teristics, available water holding capacity, grain size, 
plasticity, and soil reaction (pH). Also important are 
topography, depth to bedrock or caliche, and depth to 
the water table. 

The information in this section can be used to— 


1. Make preliminary estimates of the soil properties 
and qualities that are important in planning agri- 
cultural drainage systems, farm ponds, irrigation 
systems, and diversion terraces. 

2. Make preliminary evaluations of soil conditions 
that aid in selecting locations for highways, air- 
ports, pipelines, and cables and in planning 
detailed investigations at the selected locations. 

3. Locate probable sources of sand, gravel, and 
structural material. 

4, Make soil and land-use studies that aid in select- 
ing and developing industrial, business, residen- 
tial, and recreational sites. 

5. Supplement information obtained from other 
published maps, reports, or aerial photographs 
for the purpose of making maps and reports that 
can be readily used by engineers. 

6. Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 
area. 


Much of the information in this section is given in 
tables 5, 6, and 7. It should be emphasized that these 
interpretations do not eliminate the need for sampling 
and testing at the site of specific engineering works 
involving heavy loads and where excavations are deeper 
than the depth of the layers here reported. The estimates 
generally are to depths of about 5 feet, and therefore 
interpretations normally do not apply to greater depths. 
Small areas of other soils are included in the mapping 
units. Even in these situations, however, the soil map at 
the back of this survey is useful in planning more 
detailed field investigations and for suggesting the kinds 
of problems that should be expected. 

The characteristics of the soils in Hidalgo County are 
deseribed in detail in the section “Descriptions of the 
Soils.” Those characteristics that affect engineering are 
interpreted in this section. This section is for engineers 
and others concerned with use of soil material in 
construction. 

Some of the terms used by soil scientists are not famil- 
iar to engineers, and some words have special meanings 
in soil science. Most of these terms, as well as other spe- 
cial terms that are used in this soil survey, are defined 
in the Glossary at the back of this survey. 


Engineering classification systems 

Soils are classified according to the textural classifica- 
tion used by the U.S. Department of Agriculture, the sys- 
tem used by the American Association of State Highway 
Officials (AASHO) (7), and the Unified system (9). 

In the system used by scientists of the U.S. Depart- 
ment of Agriculture, the texture of the soil horizon 
depends on the proportional amounts of the different- 
sized mineral particles. The percentage of soil material 
smaller than 2.0 millimeters (classified as clay, silt, and 
sand) determines the textural classification. 
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TasBLE 5.—Estimated 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils 
for referring to other series that appear in the first column of this 


Classification 
Depth to | Depth 
Soil series and map symbols bedrock or| from i 
indurated | surface 
caliche USDA texture Unified AASHO 
Feet Inches : 
Anamites: ANicl2i2. se cosne sole ee pede >5 0-60 | Silty clay_......-..--_.-____-- CH AZT 
Afizoiy -Atetedsetes steel colo >5 0-10 | Gravelly sandy loam__.---.---- SM A-2 
10-60 | Very gravelly loamy sand__.__-- GM or GP-GM | A-2 
Berino: BA, 8b, BD.__._.--_----------- >5 0-10 | Sandy loam or loamy sand__---- SM A-2 or A-4 
10-86 | Sandy clay loam__.--.-.------ SC A-6 
36-60 | Weakly to strongly cemented SC A-6 
caliche (sandy clay loam 
texture). 
PORMMCRNUAT “CO seco oo bnce awn ate oud 1K-3 0-4 | Very cobbly clay loam__-.-.--- GC A-2 or A-6 
For properties of Comoro soils in this 4-25 | Heavy clay loam and light clay_.| CL or CH -7 
mapping unit, refer to Comoro series. 25 | Gneiss. 
*Cloverdale: CD, CE, CL----------- eee >5 0-36 | Clay____._------------------- CH A-7 
For properties of Stellar soils in mapping 36-72 | Gravelly clay.-.--.----------- CL A-6 
unit CL, refer to Stellar series. 
Comoro: 
OW cin tae semore ee seeueeeuerecuey >5 0-12 | Fine sandy loam...--.-.-.---- SM or ML A-4 
12-60 | Sandy loam._.__-------------- SM A-2 
Coss gant Suen Sie sedeu steeds >5 0-60 | Gravelly sandy loam_..-..---.- SM A2 
*ihat! EB ENigsss eect suse ac hoe uaeke >5 0-6 | Very gravelly loam and very GM or GC A-2 
For properties of Nickel soils in mapping gravelly clay loam. 
unit EN, refer to Nickel series. 6-29 | Very gravelly clay_._.------.-- GC A-6 
29-60 | Very gravelly clay loam__----~-- GC or GM A-2 
Wicket. (ESteto.6c.e0 207s e sop eee >5 0-15 | Gravelly sandy clay loam __ -._- SC or SM A-~4 or A-6 
15-25 | Gravelly clay...-------------- MH or CL A-7 
25-60 | Very gravelly clay loam and ac or GM A-2 or A-6 
very gravelly loam. 
*Forrest: FE, FG, FL, FM.---.--------- >5 0-4 Gravelly loam, gravelly sandy SM or ML A-4 or A-6 
For properties of Pinaleno soils in map- loam, or loam, 
ping unit FL, refer to Pinaleno series; 4-30 | Gravelly clay and gravelly MIL A-7 
for properties of Stellar soils in map- heavy clay loam. 
ping unit FM, refer to Stellar series. 30-60 | Very gravelly clay loam _------- GC or 8C A-2 or A-4 
Pryeés- Png Pi PY¥eeeec cece ee 14-3 0-5 Loam or sandy loam_..-.-.---- ML or SM A-2 or A-4 
5-28 | Heavy clay loam_...-.-.---.-- CL or CEL A-6 or A-7 
28 | Strongly cemented silica hard- 
pan. 
Gilat GA Goss. Joc tote eee toe gae >5 0-40 | Loam____---_---------------- MI or CL A-4 
40-60 | Gravelly loamy sand_..---.---- SM A-2 
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engineering properties 


in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
table. The sign > means more than; the sign < means less than] 


Coarse Percentage passing sieve— 
fraction Available Shrink- Corrosivity of 
greater Permea- water Reaction | Salinity swell untreated 
than 3 No. 4 No. 10 No. 200 bility holding potential steel pipe 
inches (4.7 mm.) | (2.0 mm.) (0.074 capacity 
mm.) 
Inches per Millimhos per 
Percent Inches per hour inch of soil pit em. at 26°C. ; 
agile seas 100 100 90-100 <0. 06 0. 15-0. 17 7. 9-8, 4 2-4 | High._-------; High. 
peetetense 85-100 70-85 20-30 2. 0-6. 3 0. 07-0. 09 7. 4-7. 8 0-2 | Low__---.-..| Low. 
Sou oS o 25-50 35-50 5-15 >20. 0 0. 05-0. 07 7, 9~8. 4 0-2 | Low___------| Low. 
fexk ee tele 100 95-100 20-40 2. 0-20. 0 0. 05-0. 13 7, 4-7, 8 0-1 | Low____._-__| Low. 
Spree Siena, 100 95-100 35-45 0. 63-2. 0 0. 14-0, 16 7. 4-8. 4 2-4 | Moderate_.__._; Moderate. 
Lic ian BS 100 95-100 35-45 0. 68-2.0 |.--. -2-----__| 7. 9-8.4 2-4 | Low_.-----.-| Moderate. 
! 

25-35 40-50 35-45 25-45 0. 2~0. 63 0. 12-0. 14 7,4-7.8 0-2 | Low.___-.-_- Moderate. 
weomeoe ges 100 85-100 70-80 0. 06-0. 2 0. 15-0. 19 7, 4-7. 8 0-2 } High--.-.---_} High. 
soebeieed 100 100 75-95 <0. 06 0. 14-0. 16 6. 6-8. 4 0-2 | High...._.-.-| High. 

Sep lb eee 85-95 60-70 50-65 0. 06-0. 20 0. 12-0. 14 7. 9-8. 4 2-4 | Moderate___._| High. 
is sion ot 100 100 40-55 2. 0-6. 3 0. 13-0. 15 7. 9-8. 4 0-4 | Low___._.-.-] Low. 
LB cee es 95-100 95-100 25-35 2. 0-6. 3 0. 11-0. 13 7. 9-8. 4 0-4 | Low_________] Low. 
geceSlcee 70-85 60-70 20-30 2. 0-6. 3 0. 07-0. 09 7. 9-8, 4 0-4 | Low._-----._| Low. 

5-15 40-50 35-50 20-35 0. 63-2. 0 0. 07-0. 09 6. 6-7. 3 0-4 | Low_____. _- Low to mod- 

erate. 

5-15 40-50 35-50 35-50 0. 06-0. 20 0. 07-0. 09 7. 4-8. 4 2-4 | Moderate_.___ High. 

5-15 40-50 35-50 25-35 0. 06-0. 20 |... 7. 9-8. 4 2-4 | Low____----_ High. 
sbesiessas 85-95 60-70 35-50 0. 63-2. 0 0. 12-0. 14 6, 6-7. 8 0-2 | Low_.__---.-| Moderate. 
Bi clsewkae 85-95 60-70 50-65 0. 06~0. 20 0. 13-0. 15 7, 4-7.8 0-2 | Moderate._.._} High. 
feist 40-50 35-50 25-40 0. 20-0. 63 0. 10-0, 12 7. 9-8. 4 2-4 | Low__.-....-| Moderate. 
Bopeeteee 65-85 60-80 35-60 0. 63-2. 0 0. 12-0. 14 7. 4-7. 8 0-2 | Low...--.-.-| Low. 
eet ology et 55-80 50-75 40-70 | 0. 06-0. 20 0. 12-0. 14 7. 4-8. 4 2-4 | Moderate_._._| High. 
Bosses 45-60 35-50 25-40 0. 20-0. 63 0. 07-0, 09 7. 8-8, 4 2-4 | Low______-_.| Moderate. 
bigs eek 95-100 95-100 30-70 0. 63-6, 3 0. 11-0. 18 7.4-7.8 2-4) Low____.-_.-| Low. 
sec Sra 100 95-100 70-80 0. 06-0. 20 0, 19-0, 21 7. 4-8. 4 2-4 | High.__..____| Moderate. 
sseecussee 95-100 95-100 50-70 0. 63-2. 0 0. 16-0. 18 7,4-8.4 1-4 | Low__------_] Moderate. 
Se eat | 95-100 60-70 15-25 6. 3-20. 0 0. 05-0. 07 7. 9-8. 4 2-4 | Low.____----} Moderate. 
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TABLE 5.—Estimated 
Classification 
Depth to | Depth 
Soil serics and map symbols bedrock or| from 
indurated | surface 
caliche USDA texture Unified AASHO 
*Glendale: Feet Inches . 
GciGD sci eb eet eet eo eee shee 5 0-60 | Silty clay loam__..------------ CL A-6 or A-7 
For properties of Arizo soils in map- 
ping unit GD, refer to Arizo series. 
Mey Megeosvicsedessetstesee eas keto >5 0-60 | Silty clay loam_._.------------ CL A-6 or A-7 
Mapped only in undifferentiated 
groups with Mimbres soils. 
Grabe: 
Gets s fe Secoh eects oe oat >5 0-60 | Loam__---------------------- ML or CL A-4 
Pons cata ana Glen ee Se ae Shee AE >5 0-12 | Silty clay loam__-.-.-.-------- CL A-6 
12-60 OAMe 2c steestheekleeates ML or CL A-4 
Crahaine GO, Gr, Glu escueescdssssese 1-1K% 0-3 Stony clay loam. CL A-6 
3-16 aves ce sole cute Se CH A-7 
16-19 | Very cobbly clay loam CL A-6 
19 | Basalt. 
*Tapi Hides a5 ses cee ese easel oS >5 0-28 | Gravelly sandy clay loam _-_-___--_ sc A-6 
For propertics of Yturbide soils in 28-60 | Soft to weakly cemented sc A-6 or A-2 
this mapping unit, refer to Yturbide caliche (gravelly sandy clay 
series. loam texture). 
Hawkey6 226 52. sceeees i dcsseseseteecss aH) -12 | Gravelly loam. _..------------ MI or SM A-4 
Mapped only in a complex with Pima 12-60 | Gravelly loamy sand..--.-.---- 8M A-l1 
soils. 
Hondale: Hd, HN, Hs.---------------- >5 0-8 Silt loam or loam___.---------- ML A~4 
8-21 | Heavy silty clay loam__.------- CL or ML A-6 
21-36 | Heavy sandy clay loam-_-----~- MIL or CL A-4 
36-60 | Sandy loam to sand__.-------.- SM A-2 or A-1 
*Jale Jay db) dbRevseec aoe parses ees >5 03122) (Doamscsocesi sec ee see temes ss ML or CL A-4 or A-6 
For properties of Karro soils in mapping 12-60 | Soft caliche (clay loam CL A-6 
unit JR, refer to Karro series. texture). 
TFG ona aun co ae eae tace men eee >5 0-11 | Silt loam or loam_..-.--------- ML or CL A~4 or A-6 
Mapped only in an association with Jal 11-35 | Silty clay loam or clay loam___-_) CL A-6 or A-7 
soils. 35-60 | Clay loam_..----------------- CL A-6 
Koide’ KGsccee a fitcce ede che ieee >5 0-4. Cobbly clay loam__-..--------- CL A-6 
4-98.| “Olid fo 4 Sece ee vet ede eases CH A-7 
25-60 | Gravelly clay loam____-.------ CL A-6 
*Lehmans: LH, LN-__-.----------------- 1-14 0-18 | Stony clay loam....-.--------- ML or CL A-6 or A-7 
For properties of Nickel soils in map- 18 | Rhyolite. 
ping unit LN, refer to Nickel series. 
Maricopa: Ma_----------------------- >5 0-22 | Sandy loam___...------------- SM A-2 or A-4 
22-60 | Loamy sand-_----------------- SM A-2 
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Coarse Percentage passing sieve— 
fraction Available Shrink- Corrosivity of 
greater Permea- water Reaction Salinity swell untreated 
than 3 No. 4 No. 10 No. 200 bility holding potential stecl pipe 
inches (4.7 mm.) | (2.0 mm.) (0.074 capacity 
mm.) 
Inches per Afillimhos per 
Percent Inches per hour inch of soil pH em, at 25°C. 
sa otc et 100 95-100 85-95 0. 20-0. 63 0. 19-0. 21 7, 4-8. 4 1-4 Moderate_____| Moderate. 
Spee eran 100 95-100 85-95 0. 06-0. 20 0. 04-0. 05 8. 5-9. 6 4-8 Moderate.....| High. 
pebawercen 100 95-100 60-75 0. 63-2. 0 0. 16-0, 18 7. 4-8. 4 0-2 Low. ._______| Low. 
pogo ee 100 95-100 85-95 0. 20-0. 63 0. 19-0. 21 7. 4-8. 4 0-2 Moderate__._.} Moderate. 
Spd ayhi ure 100 95-100 60-75 0. 63-2. 0 0. 16-0. 18 7. 4-8. 4 0-2 Wow _-_..---.| Low. 
25-50 75-85 60-70 50-65 0. 63-2. 0 0. 13-0. 15 7.4-7.8 0-2 Modcrate____- Moderate. 
0-10 100 100 75-95 0. 06-0. 20 0. 14-0. 16 7. 4-8. 4 0-2 FG hes High. 

10-30 75-85 70-80 50-65 0. 20-0. 63 0. 07-0. 09 7. 9-8. 4 0-2 Low__.-_2--- Moderate. 
Eeeret bow 65-75 60--70 385-50 0. 63-2. 0 0. 12-0. 14 6. 6-7. 8 0-2 Moderate. 
Sle Sekt tales 65-75 60-70 30-40 0. 63-2. 0 Sessa epee!) 7 G=Bo4 2-4 Moderate. 

0-5 85-95 60-70 40-60 2. 0-6. 3 0. 12-0. 14 7. 4-7. 8 0-2 Low... 22 ---- Low. 

0-5 60-70 55-65 10-20 6. 3-20. 0 0. 05-0. 07 7.4-7.8 0-2 Woke oases Low. 
Ath Siac ytd 100 85-100 50-90 0. 20-0. 63 0. 04-0. 05 8. 5-9. 0 2-4 Modernte. 
Lien toe 100 95-100 65-95 <0. 06 0. 04-0. 05 >9. 0 4-8 High. 
Seo ace A 100 85-95 55-70 0. C6-0. 20 0. 04-0. 05 >9. 0 4-8 High. 
ne hen ng Hk 100 80-95 15-35 2. 0-20. 0 0. 08-0. 05 >9.0 8-16 High. 
poledecsse 100 95-100 60-75 0. 63-2. 0 0. 16-0. 18 7. 9-8. 4 0-2 Low. 
Cte eer os 100 95-100 70-80 0. 63-2. 0 --------------] 8 5-9.0 2-4 Moderate. 
he By Etat 100 95-100 60-90 0. 20-0. 63 0. 16-0. 21 7. 9-8. 4 0-2 Low_._--..._| Low. 
petweeeie 100 95-100 70-95 0. 20-0. 63 0. 19-0. 21 7. 9-9. 0 2-4 Moderate____.| Moderate. 
sige eet arene! 100 95-100 70-80 0. 20-0.63 |_-_-.-....____.| 8 5-9.0 2~4 Moderate...._| Moderate. 

15-25 65-85 60-70 50-65 0. 20-0. 63 0. 15-0. 17 7. 9-8. 4 2-4 Low_. 2... Moderate. 
Penn Le tat tS 100 85-100 75-95 <0. 06 0. 14-0. 16 7. 9-8. 4 2-4 High.....----{ High. 
ae ae 70-85 60-70 50-60 0. 20-0. 63 0. 15-0. 17 7. 9-8. 4 2-4 Low. ___.___-.| Moderate. 

10-20 60-75 55-65 50-60 0. 20-0. 63 0. 15-0. 17 7. 4-8. 4 0-2 Moderate.._._ Moderate, 
poe aia et 95-100 95-100 30-40 2. 0-6. 3 0. 11-0. 13 7.4-7.8 0-4 Low_._.-----| Low to 

moderate, 
sore tet OO ake t 95-100 95-100 15-30 6. 3-20. 0 0. 06-0. 08 7. 4-7.8 0-4 Low___---.--] Low to 
moderate. 
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TasLe 5.—Estimated 


Classification 
Depth to | Depth 
Soil series and map symbols bedrock or] from 
indurated | surface 
caliche USDA texture Unified AASHO 
*Mimbres: Feet Inches 
Min: (Mey MDissun-to tens co eoruk eee i 0-26 | Clay loam__.-.--------------- ML or CL A-6 
For properties of Glendale soils in 26-60 | Loam, sandy clay loam, or ML or CL A-4 or A-6 
those mapping units, refer to map- clay loam. 
ping units Ge, GD in Glendale 
series. 
Mei Monon ke ee et SR >5 0-26 | Clay loam_.--_--------------- ML or CL A-6 
For properties of Glendale soils in 26-60 | Loam, sandy clay loam, or ML or CL A-4 or A-6 
these mapping units, refer to map- light clay loam. 
ping units Me, Mg uncer Glendale 
series. 
Mohave: Mh, Mk, MO...-------------- >5 0-7 | Sandy clay loam___------_---- SM or SC A-4 
7-42 | Clay loam.__---.------------- CL or SC A-6 or A-4 
42-60 | Gravelly sandy loam__-_.------- 8M A-2 
*Nickel: NC, Ng, NT_u.----------------- >5 0-14 | Gravelly loam_____-_-_-------- SM A-2 
For properties of Turney soils in map- 14-60 | Weakly cemented caliche (very | GM A-2 
ping unit NT, refer to Turney series. gravelly loam texture). 
*Pimar> (PH cteccesteeceecs eeheceweent >5 0-36 | Clay loam___-------.--------- CL A-6 
For properties of Hawkeye soils in this 36-60 OAM ashes sack es ek ines ML or CL A-4 ar A-6 
mapping unit, refer to Hawkeye 
series. 
*Pinaleno: PM__.----.------------------ >5 0-5 Gravelly loamy sand...-------- s8M A-2 
For properties of Mimbres soils in this 5-14 | Very gravelly sandy clay loam__| GC A-2 
mapping unit, refer to mapping units 14-60 ; Very gravelly loamy sand___---- GM or GP-GM | A-2 or A-1 
Mb, Mc, MD in Mimbres series. 
*Pintura: PR__..----_-.---------.------ >5 0-60 | Loamy fine sand____----------- SM A-2 
For properties of Berino soils in this 
mapping unit, refer to Berino series. 
Playas®, -PY¥icc, 2 ccedeutetseeblecscssee >5 0-60 | Silty clay or clay.-.--------~-- CH A-7 
Riverwash: Rh. 
Properties too variable to estimate. 
Roek land: RL. 
Properties too variable to estimate. 
Rough broken land: RO. 
Properties too variable to estimate. 
Rough broken land and rock land: RU. 
Properties too variable to estimate. 
*Sonoita Sn,/SOsucseete soe tices tke >5 0-30 | Gravelly sandy clay loam__--_-- SM or SC A-2 or A-4 
For properties of Yturbide soils in 30-60 | Gravelly loamy sand___-------- SM A-1 or A-2 
mapping unit SO; refer to Yturbide 
series. 
Stellary Si SS, St Suseose-se2-5-255c2 >5 0-5 Sandy clay loam or silty clay SC or CL A-6 
loam (cobbly silty clay loam 
| surface layer in Su). 
| 5-23: Clays 2 soseueccceoueweunt esse CH, CL or ML | A-7 
23-60 | Gravelly clay loam and loam___-| ML or CL A-6 or A-4 
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Coarse Percentage passing sieve— 
fraction |__ Available Shrink- Corrosivity of 
greater Permea- water Reaction | Salinity swell untreated 
than 3 No. 4 No. 10 No. 200 bility holding potential steel pipe 
inches (4.7 mm.) | (2.0 mm.) | (0.074 capacity 
mm.) 
Inches per Millimhos per 
Percent Inches per hour inch of soil pH em. at 25°C. 
Cao ceh se 100 95-100 70-80 0. 20-0. 63 0. 18-0. 20 7, 4-8.4 0-4 Moderate_.___| Moderate. 
Jn2 8 tease 100 95-100 50-75 0. 63-2. 0 0. 13-0. 17 7. 9-84 0-4 Moderate___..| Moderate. 
bi ciabatta! 100 95-100 70-80 0. 20-0. 63 0. 04-0.06 | 8 5-9.6 4-8 Moderate_____| High. 
fae penis 100 95-100 50-75 0. 20-0. 63 0.04 0.06] 8. 5-9.6 4-8 Moderate_._..} High. 
eae ok Os 100 95-100 30-50 0. 63-2. 0 0. 14-0. 16 7. 4-7.8 0-2 Low....-.--.} Moderate. 
OR Meee? | 100 95-100 70-80 0. 20-0. 63 0. 17-0. 19 7. 4-8. 4. 2-4 Moderate.___.| Moderate. 
Bias oe 95-100 60-70 20-30 2. 0-6. 3 0. 07-0. 09 7.9 84 2-4 Low_.___....| Moderate. 
Ft cetepescaitees 85-95 60-70 25-35 0. 63-2. 0 0. 12-0. 14 7. 9-8. 4 0-2 Low___._----] Low. 

5-15 35-50 35-50 20-35 0:20-0:63 Jseeeesscceen ns 7. 9-8. 4 2-4 | Low__ 22 __- Moderate. 
ie Sree 100 95-100 70-80 0. 20-0. 63 0. 19-0. 21 7. 4-7. 8 0-2 Moderate__...| Moderate. 
tenet SNe ra 100 95-100 60-75 0. 63-2. 0 0. 16-0. 18 7.4-7.8 2-4 Low_._.--..-| Moderate. 

5-15 80-95 60-70 15-25 6. 3-20. 0 0. 05-0. 07 7. 4-7.8 0-2 Low. -_-_.-_- Low. 

5-15 35-50 35-50 15-380 0. 20-0. 63 0. 09-0. 11 7.4-8.4 0-2 Low. 22-2 -- Low. 

5-15 35-50 35-50 5-15 6. 3-20. 0 0. 03-0. 05 7. 9-8. 4 0-2 Low. _____- Low. 
iE eee 100 95-100 15-80 6. 3-20. 0 0. 09-0. 10 7. 9-8. 4 0-2 Low___._____] Low. 
pe parte es 100 95-100 90-95 <0. 06 0. 04~0. 05 >9. 0 8-16 | High.._.-____| High. 
eileen tats ates! 60-75 55-70 25-40 0. 63-2. 0 0. 12-0. 14 7.4-7.8 0-2 Low.-....-..| Low. 

Fane A) 60-75 55-70 10-20 6. 3-20. 0 0. 05-0. 07 7. 4-7.8 2-4 Low___--_-.-| Moderate. 
1 Mea 100 95-100 40-60 0. 63-2. 0 0. 14-0. 21 7. 4-7, 8 2-4. Moderate_____ Moderate. 
in u 

be Stee E mS, 100 95-100 70-95 0. 06-2. 0 QO. 14-0. 16 7, 4-8, 4 2-4 High.._..-..-| High. 

eee ae 65-95 60-90 50-70 0. 20-0. 63 0. 15-0. 19 7, 9-8. 4 2-4 Moderate_....1 Moderate. 
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Classification 
Depth to | Depth 
Soil series and map symbols bedrock or| from 
indurated | surface 
caliche USDA texture Unified AASHO 
So Ee 1 
Feet Inches 
PTerino:) TEocossuececcsccacccceecetenes 1-14 0-13 | Very gravelly sandy clay loam._.| GC or CM A-2 
For properties of Turney soils in this 18 | Indurated caliche. 
mapping unit, refer to Turney series. 
Tres Hermanos: Th, TR---------------- >5 0-27 | Gravelly clay loam____-~.------ CL, ran sc, A-6 or A-7 
or 
27-60 | Very gravelly loam__..-.------ GM A-2 
Turney 22-5. enna e se ce ene see es esate ese >5 0-6 Fine sandy loam__-_----------- ML or SM A-4 
Mapped only in associations with 6-22 | Sandy clay loam_-------.~----- sc A-4 or A-6 
Nickel and Terino soils. 22-60 | Weakly cemented caliche (clay | CL A-6 
loam texture). 
Ubars Ua, UChu2caceecasteesnsctss-s- >5 0-10 | Silty clay loam_.__------------ CL A-6 or A-7 
10-60 | Silty clay and clay_..---------- CH A-7 
Upton: Ug, UP_----------------------- 0, 3-1 0-8 Gravelly loam_..------------- GC, GM or SM a A-2 or 
-1 
8 Indurated caliche. 
Vekol: Ve, Ve, VK---------------------- >5 0-7 Silty clay loam CL A-6 
7-24 | Light clay__----- ..| CH or CL A-6 or A-7 
24-60 | Silty clay loam CL A-6 
Verhalen: Vm, VN---------------------- >5 0-7 | Silty clay loam and clay Joam..-| CL or ML A-6 or A-7 
7-32 | Clay and silty clay_----------- CH, CL or ML } A-7 
32-60 | Clay loam and silt loam_____--~- ML or CL A-6 
Verhalen, alkali: Vs, VT..--.------------ >5 0-7 | Silty clay loam_.._-.---------- ML or CL A-6 or A-7 
7232 | Clavecwec eee ace coeeae dass CH A-7 
32-40 | Clay loam____---------------- ML or CL A-6 
40-60 | Silt loam_..._---------------- ML or CL A-6 
Whitltsk® Whicedsosccecose ends bec d-< >5 0-25 } Gravelly loam and loam..-.---- ML or SM A-4 
25-60 | Gravelly loamy sand__.-------- SM A-l 
Vanas. “VAocsnbesvisos osecsececest lee >5 0-60 | Gravelly loam-_-_----.--------- SM A-4 
Yturbide: Yb, YU__-------------------- >5 0-21 | Gravelly loamy sand__.-------- SM A-2 
21-60 | Gravelly sand_-.-------------- SP-SM, SP or A-1 
SW 
Yturbide, heavy subsoil variant: YY----- >5 0-20 | Loamy sand_-_-_-.------------ SM A-2 
20-60 | Clay loam, sandy clay, and CL A-6 
sandy clay loam. 
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Coarse Percentage passing sieve— 
fraction Available Shrink- Corrosivity of 
greater Permea- water Reaction | Salinity swell untreated 
than 3 No. 4 No. 10 No. 200 bility holding potential steel pipe 
inches (4.7 mm.) | (2.0 mm.) | (0.074 capacity 
mm.) 
Inches per Millimhos per 

Percent Inches per hour inch of soil pH em, at 26°C. 

10-25 40-55 35-50 15-30 0. 20-0. 63 0.07-0.09  7.4-8.4 0-2 | Low...----.- Moderate. 
baie cae hata 85-95 75-85 35-55 0. 20-0. 63 0. 15-0. 17 7. 4-8. 4 0-2 | Moderate...._| Moderate. 
Bhten SS oes 35-50 35-50 20-35 0. 63-2. 0 0. 06-0. 08 7. 9-8. 4 2-4 | Low___...-__| Moderate. 
Bente 100 95-100 40-55 2. 0-6. 3 0. 138-0.15 | 7. 9-8. 4 0-2 | Low___._____} Low. 
be ee iat 100 95-100 35-50 0. 63-2. 0 0. 14-0. 16 7, 9-8. 4 2-4 | Moderate._.__| Moderate. 
Ce benches 100 95-100 70-80 0. 63-2.0 Jo. -- 2-2 -__._|) 8. 5-910 2-4 | Low_______._| Moderate. 
spetigodad 100 95-100 85-95 0. 20-0. 63 0. 19-0. 21 7. 9-8. 4 2-4 | Moderate_____| Moderate. 
Set ete tA 100 95-100 75-95 0. 06-0. 20 0. 15-0. 17 7. 9-8. 4 2-4 | High.._.....-| High. 

0-10 45-75 40-70 20-50 0. 68-2. 0 0. 10-0. 14 7. 9-8. 4 0-2 | Low..____-.- Low. 
ts coder see has 100 100 70-90 0. 20-0. 63 0. 19-0. 21 6. 6-7. 8 0-2 | Moderate._.._| Moderate. 
ane a 100 100 75-95 0. 06-0. 20 0. 14-0. 16 7.4-7.8 0-2 | High__-__--_-| High. 
Lei ae, 100 100 80-90 0. 20-0. 63 0. 19-0. 21 7. 9-8. 4 2-4 | Moderate.._..| Moderate. 
a A 2 Par 100 95-100 85-95 0. 20-0. 63 0. 19-0, 21 7. 4-7. 8 0-2 | Moderate._._.| Moderate. 
Soe eeoestse 100 95-100 75-95 0. 06-0. 20 0. 15-0. 17 7.4-7.8 2-4 | High_.___.._.} High. 
Bere epee 100 95-100 70-80 0. 06-0. 20 0. 19-0, 21 7, 9-8. 4 2-4 | Moderate_.._.| Moderate. 
See 100 95-100 85-95 0. 20-0. 63 0. 04-0. 06 >9. 0 2-4 Moderate. 
Din Seine sd 100 95-100 75-95 0. 06-0. 20 0. 04-0. 06 >9. 0 4-8 -| High. 
eee ae 100 95-100 70-90 0. 06-0. 20 0. 04-0. 06 >9. 0 4-8 High. 
Sceceen gee 100 95-100 70-90 0. 06-0. 20 0. 04-0. 06 >9.0 4-8 High. 
a Fh oth he Da ty 65-75 60-70 35-60 2. 0-6. 3 0. 08-0.10 | 7. 9-8. 4 0-2 Low. 
Sosa S 65-75 60-70 15-30 6. 3~20. 0 0. 05-0. 07 | 7. 9-8. 4 0-2 Low. 
ee ee ae 80-95 60-70 35-50 0. 63-2. 0 0. 08-0.10 | 6. 6-7.8 0-2 | Low_...-....| Low. 
bits Sede es ae oe 75-85 60-70 10-20 6. 3-20. 0 0.05-0.07 |} 7.47.8 0-2 | Low.-_..---.| Low. 
Mew Bot soos 80-95 70-85 0-10 6. 3-20. 0 0. 04-0.06 | 7. 4-7.8 0-2 | Low_______..} Low. 
ee pear 95-100 90-100 15-30 6. 3-20. 0 0. 06-0. 08 7. 4-8. 4 0-2 | Low.________] Low. 
Ssseaosece 95-100 95-100 70-80 0. 20-2. 0 0. 15-0. 19 7. 4-9. 0-2 | Moderate...._| Moderate. 
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SOIL SURVEY 


TABLE 6.— Engineering 


more kinds of soil. The soils in 


for referring to other series that 


Soil series and map symbols 


Anamite: AN __._-------------------- 


Berino: BA, Bb, BD-..--------------- 


*Chiricahua: CC 
For interpretations of Comoro 
soils in this mapping unit, refer 
to Comoro series. 


*Cloverdale: CD, CE, CL.------------- 
For interpretations of Stellar soils in 
mapping unit CL, refer to Stellar 
series. 


Comoro: Cm, Co.-------------------- 


*Eba: EB, EN 

For interpretations of Nickel soils 

in mapping unit EN, refer to 
Nickel series. 


*Porrest: FE, FG, FL, FM------------- 
For interpretations of Pinaleno soils 
in mapping unit FL and Stellar soils 
in mapping unit FM, refer to Pina- 
leno series and Stellar series. 


Frye: Fn, Fr, FY-------------------- 


Suitability as source of — 


Soil features 


affecting— 
Topsoil Sand Gravel Road fill Highway 
location 

Poor: high Unsuitable: Unsuitable: Poor: A-7_.--- Highly plastic... 
content of fine-grained fine-grained 
clay. material. material, 

Poor: high Fair: gravelly-_) Fair if washed; MOOG cea oils erste Slopes easily 
content of less than 75 eroded. 
gravel. percent 

gravel. 

Fair to poor: Unsuitable: Unsuitable: Fair: A-4 and Moderate 
sandy loam to mainly fine- fine-grained A-6. shrink-swell 
loamy sand. grained ma- material. potential. 

terial. 

Poor: very Unsuitable: Unsuitable: Poor: A-7.-.-- High shrink- 
cobbly. fine-grained fine-grained swell poten- 

material. material and tial; 5 to 25 
cobblestones. percent 
slopes. 

Poor: high Unsuitable: Unsuitable: Poor: high High shrink- 
content of fine-grained about 20 shrink-swell swell poten- 
clay. material. percent grav- potential; tial. 

el below a A-7 and A-6. 
depth of 3 
feet. 

Good to fair: Poor: sandy Poor: some Good: A-2 Subject to 
sandy loam loam mate- pockets of below a flooding. 
and some rial. gravel. depth of 1 
gravel. foot. 

Poor: very Unsuitable: Fair: about 60 | Fair: A-2 Moderate 
gravelly. very grav- percent and A-6, shrink-swell 

elly and fine- gravel and potential, 
grained cobble- slopes of 1 to 
material. stones. 60 percent. 

Poor: grav- Unsuitable: Unsuitable: Poor: A-6 Moderate 
elly mate- gravelly and about 25 and A-7 shrink- 
rial, fine-grained percent with some swell poten- 

material. gravel; fine- A-2. tial. 
grained 
material. 
Poor: gravelly | Unsuitable: Fair to Poor: A-6 Moderate 
material. gravelly and unsuitable: and A-7; shrink-swell 
fine-grained 25 to 65 A-4 or A-2 potential. 
material. percent below a depth 
gravel; of 2} feet. 
fine-grained 
material. 

Fair: low Unsuitable: Unsuitable: Poor: A-6 High 
fertility. fine-grained fine-grained and A~-7. shrink-swell 

material. material. potential. 


interpretations 
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such mapping units may have different interpretations and limitations, and for this reason it is necessary to follow carefully the instructions 
appear in the first column of this table] 


Soil features affecting—Continued 


Ponds 


Reservoir areas 


Embankments 


Foundations 
for 
low buildings 


Soil limitations for sewage disposal 


Septic tank 
filter fields 


Very slow permea- 
bility; slopes of 
0 to 1 percent. 


Very rapid permea- 
bility; slopes of 
2 to 5 percent. 


Moderate permea- 
bility; slopes of 
0 to 3 percent. 


Slow permeability; 
5 to 25 percent 
slopes; bedrock 
at a depth of 
1% to 3 feet. 


Very slow perme- 
ability; slopes of 
0 to 15 percent. 


Moderately rapid 
permeability ; 
slopes of 0 to 9 
percent. 


Slow permeability; 
slopes of 1 to 60 
percent. 


Slow permeability; 
slopes of 0 to 3 
percent. 


Slow permeability; 
slopes of 0 to 5 
percent. 


Indurated silica pan 
at a depth of 20 
to 36 inches; 
slopes of 0 to 3 
percent. 


High compressibility; low shear 
strength; low permeability when 
compacted; low susceptibility to 
piping; fair to poor compaction. 


Low conipressibility; medium to high 
shear strength; low permeability 
when compacted; medium to low 
susceptibility to piping; fair to good 
compaction. 


Medium to high shear strength; low 
compressibility; medium to low 
permeability when compacted; 
medium, to low susceptibility to 
piping; fair to good compaction. 


High compressibility; low shear 
strength; low permeability when 
compacted; low susceptibility to 
piping; fair to poor compaction. 


Low shear strength; low permeability 
when compacted; susceptible to 
piping; high compressibility; fair to 
poor compaction. 


Low to medium compressibility; low 
to medium permeability when com- 
pacted; medium shear strength; 
medium to high susceptibility to 
piping; fair to good compaction. 


Medium to high shear strength; low 
to medium permeability when 
compacted; low to medium com- 
pressibility; low to medium sus- 
ceptibility to piping; good to fair 
compaction. 


Medium shear strength; low to me- 
dium compressibility; low to medium 
susceptibility to piping; low per- 
meability when compacted; good 
to fair compaction. 


Medium shear strength; low to 
medium compressibility; low to 
medium susceptibility to piping; 
low permeability when compacted. 


Low to medium shear strength; low to 
medium susceptibility to piping; 
medium compressibility; low 
permeability when compacted; 
fair to good compaction. 


High shrink- 
swell potential. 


Low shrink- 
swell potential. 


Moderate shrink- 
swell potential. 


High shrink- 
swell potential 
to bedrock. 


High shrink- 
swell potential. 


Low shrink- 
swell potential; 
some flooding. 


Moderate shrink- 
swell potential. 


Moderate shrink- 
swell potential. 


Moderate 
shrink-swell 
potential. 


Moderate 
shrink-swell 
potential; 
hardpan at a 
depth of 20 
to 36 inches. 


Severe: very 
slow permea- 
bility. 


Slight: may 
contaminate 
ground water. 


Slight to mod- 
erate: mod- 
erate permea- 
bility. 


Severe: bed- 
rock at a depth 
of 144 to 3 
feet. 


Severe: very 
slow perme- 
ability. 


Severe: subject 
to flooding. 
Slight if pro- 
tected from 
flooding. 


Severe: slow 
permeability. 


Severe: slow 
permeability. 


Severe: slow 
permeability. 


Severe: slow 
permeability; 
hardpan at a 
depth of 20 to 
36 inches. 


Sewage lagoons 


Severe: very 
rapid permea- 
bility. 


Moderate: mod- 
erate permea- 
bility. 


Severe: bed- 
rock at a depth 
of 1144 to 3 
fect. 


Severe: moder- 
ately rapid 
permeability. 


Slight to severe: 
slopes of 1 to 
60 percent. 


Severe: silica pan 
at a depth of 
20 to 36 
inches. 
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Suitability as source of— 


Soil features 


affecting— 
Soil series and map symbols i pv = = ay 
Topsoil Sand Gravel Road fill Highway 
location 

Gilay (GA Gbeustencsocbeneteccecesee Good.----.-.-- Unsuitable: Unsuitable: Fair: A-4.-..- A-4 material; 
mainly mainly some 
fine-grained fine-grained flooding. 
material. material. 

*Glendale: ; 
GorGDeec2 2c eee eee Fair: silty Unsuitable: Unsuitable: Poor: A-6 Moderately 
For interpretations of Arizo soils in clay loam. fine-grained fine-grained and A-7. plastic; some 
mapping unit GD, refer to Arizo material. material. flooding. 
series. 
Me; Mee estes tee se ee ee Poor: strongly | Unsuitable: Unsuitable: Poor: A-6 Moderately 
Mapped only in undifferentiated alkaline and fine-grained fine-grained and A-7. plastic; some 
groups with Mimbres soils. very strongly material. material. flooding. 
alkaline. 
Grabe: Ge, Gm___.--_-.-.------------ Good for loam; | Unsuitable: Unsuitable: Fair: A-4.___. Some flooding_.- 
fair for silty fine-grained fine-grained 
clay loam. material. material. 

Graham: GO, Gr, GT_-------_-------- Poor: stony_---| Unsuitable: Unsuitable: Poor: A-6 Highly plastic; 
fine-grained fine-grained and A-7. slopes of 0 to 
material; material; 45 percent. 
stony. stony. 

"Hap? ‘HiAsseeeoes ccc wele use asens Fair: gravelly__; Unsuitable: Fair to poor: Poor: A-6..--. Low shrink- 

For interpretations of Yturbide soils fine-grained fine-grained swell poten- 
in mapping unit HA, refer to the material. material; 30 tial. 
Yturbide series. to 40 percent 

gravel. 
Hawkeye=o25. 3203502 See oe Poor: gravelly | Fair: gravelly | Poor: about Good_--.------ Slopes are 

Mapped only in a complex with Pima and sandy. loamy sand. 40 percent easily eroded. 
soils. gravel. 

Hondale: Hd, HN, Hs_--.------------ Poor: strongly | Unsuitable: Unsuitable: Fair to poor: High 

alkaline and fine-grained fine-grained -6, A-4 shrink-swell 
very strongly material; material. potential; 
alkaline. sandy below some water 
a depth of overflow. 
3 feet. 
*Jaly.- da, Jk URece-eececs se cese esos s Poor: high Unsuitable: Unsuitable: Fair to poor: Caliche at a 
For interpretations of the Karro soils content of fine-grained fine-grained A-~-4 and A-6. depth of 1 
in mapping unit JR, refer to lime. material. material. foot; erosion 


Karro series. 


hazard. 
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Soil limitations for sewage disposal 
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Hydro- 
logic 
Ponds Foundations group 
for Septic tank Sewage lagoons 
low buildings filter fields 
Reservoir areas Embankments 

Moderate Low to medium shear strength; low to | Low shrink-swell Severe: subject Moderate: B 
permeability; medium permeability when potential. to flooding. moderate 
slopes of 0 to 3 compacted; medium compressibility ; Slight to permeability. 
percent. high susceptibility to piping; good moderate if 

to poor compaction. protected from 
flooding. 
Moderate 
permeability. 

Moderately slow Medium compressibility; low Moderate Severe: Slight....-------- B 
permeability; permeability when compacted; shrink-swell moderately slow 
slopes of 0 to 2 fair to good compaction. potential. permeability. 
percent. 

Moderately slow Medium compressibility; low Moderate Severe: Slight__..-------- Cc 
permeability. permeability when compacted; low shrink-swell moderately 

to medium shear strength; low to potential. slow perme- 
medium susceptibility to piping; ability. 
fair to good compaction. 

Moderate permea- Low to medium shear strength; low Moderate shrink- | Severe: subject Moderate: mod- | B 
bility; slopes 0 to to medium permeability when com- swell potential to flooding. erate permea- 
10 percent. pacted; medium compressibility; to a depth of 1 Slight to mod- bility. 

high susceptibility to piping; good foot. erate if pro- 

to poor compaction. tected from 
flooding. Mod- 
erate permea- 
bility. 

Bedrock at a depth | Low shear strength; low permeability High shrink-swell | Severe: slow Severe: bedrock | D 
of 1 to 14 feet; when compacted; low susceptibility potential; bed- permeability; at a depth of 1 
slow permeability; to piping; high compressibility ; fair rock at a depth bedrock at a to 1% feet. 
slopes of 0 to 45 to poor compaction. of 1 to 14 feet. depth of 1 to 
percent. 14 feet. 

Moderate permea- Medium shear strength; low to medium | Low shrink-swell Moderate: mod- | Moderate: mod- | B 
bility; slopes of 1 compressibility; low to medium potential. erate permea- erate permea- 
to 9 percent. susceptibility to piping; low permea- bility. bility. 

bility when compacted; good to fair 
compaction. 

Rapid permeability; | Medium shear strength; low to High bearing ca- Slight: may con- | Severe: rapid A 
slopes of 0 to 3 medium compressibility; low to pacity; low taminate permeability. 
percent. medium permeability when com- shrink-swell po- ground water; 

pacted; medium to high suscepti- tential. subject to minor 
bility to piping; fair to good com- flooding unless 
paction. protected. 

Very slow perme- Low to medium shear strength; low High shrink-swell | Severe: very Slight_.-.-.-----. D 
ability; slopes of to medium permeability when potential. slow perme- 
0 to 3 percent. compacted; medium compressibil- ability. 

ity; high susceptibility to piping; 
good to poor compaction. 

Moderate perme- Low to medium shear strength; low Low shrink-swell Slight to moder- Severe: soft B 
ability; slopes of to medium susceptibility to piping; potential. ate: moderate caliche at a 
0 to 5 percent. medium compressibility; low permeability. depth of 1 

permeability when compacted; foot. 


fair to good compaction. 


74 


SOIL SURVEY 


TABLE 


6.—Engineering 


Suitability as source of— 


Soil features 


affecting 

Soil series and map symbols o — - aa 
Topsoil Sand Gravel Road fill Highway 
location 

Karroscnicoecseecesusscte oat iets Poor: high Unsuitable: Unsuitable: Poor: A-6 Plastic 

Mapped only in an association with content of fine-grained fine-grained and A-7. material. 
Jal soils. lime. material. material. 

Keno: KGcec2.- 20225-2222 5seee-e 2s Poor: basalt Unsuitable: Unsuitable: Poor: A-6 High 
cobble and fine-grained about 20 and A-7. shrink-swell 
clay material. material. percent potential. 

gravel below 
a depth of 2 
feet. 
*Lehmans: LH, LN _------------------ Poor: rocky Unsuitable: Unsuitable: Poor: A-6 Highly plastic; 
For interpretations of Nickel soils in and stony. fine-grained fine-grained and A-7, slopes of 1 to 
mapping unit LN, refer to Nickel material. material. 25 percent. 
series. 

Maricopa: Ma_...------------------- Fair: sandy Fair: loamy Unsuitable: Good_.-------- All features 

loam. sand below a no gravel. favorable. 
depth of 2 
feet. 
*Mimbres: 
Mb Me, MO essawerk eu cceuee te ee Good to fair: Unsuitable: Unsuitable: Poor: A-6..--- Subject to 
For interpretations of Glendale soils clay loam, fine-grained fine-grained flooding. 
in these mapping units, refer to material material. 
mapping units Gc, GD in Glendale 
series. 
Mey Masset eceSosete wet ences ccess Poor: strongly | Unsuitable: Unsuitable: Poor: A-6._--- Subject to 
For interpretations of Glendale soils alkaline and fine-grained fine-grained flooding. 
in these mapping units, refer to very strongly material. material. 
mapping units Me, Mg in alkaline. 
Glendale series. 

Mohave: Mh, Mk, MO_-_------------- Good to fair: Unsuitable: Unsuitable: Fair: A-4_.__- Moderate 
clay loam fine-grained fine-grained shrink-swell 
below a depth material. material. potential. 
of 7 inches. 

*Nickel: NC, Ng, NT_---.------------ Poor: very Unsuitable: Fair: about Good_--------- Slopes of 0 to 
For interpretations of Turney soils gravelly; high very gravelly 55 percent 60 percent. 
in mapping unit NT, refer to content of loam. gravel, 
Turney series. lime. 
*Pima® PHio cs eles est eleeenddecacen Fair: clay Unsuitable: Unsuitable: Poor: A-6____.| Subject to 
For interpretations of Hawkeye soils loam. fine-grained fine-grained flooding. 
in this mapping unit, refer to material. material, 


Hawkeye series. 
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Reservoir areas 


Soil features affecting—Continued 


Ponds 


Embankments 


Foundations 
for 
low buildings 


Soil limitations for sewage disposal 


Septic tank 
filter fields 


Sewage lagoons 


Moderately slow 
permeability; 
slopes of 0 to 3 
percent. 


Very slow perme- 
ability; slopes of 
1 to 4 pereent. 


Bedrock at a depth 
of 1 to 1% feet; 
moderately slow 
permeability ; 
slopes of 1 to 
25 percent. 


Moderately rapid 
permeability ; 
slopes of 0 to 3 
percent. 


Moderately slow 
permeability; 
slopes of 0 to 1 
percent. 


Moderately slow 
permeability; 
slopes of 0 to 1 
percent. 


Moderately slow 
permeability. 


Moderately slow 
permeability; 
slopes of 0 to 60 
percent. 


Moderately slow 
permeability; 
slopes of 1 to 3 
percent. 


465-705—T3—_7 


Low to medium shear strength; low 
to medium susceptibility to piping; 
medium compressibility; low 
permeability when compacted; 
fair to good compaction. 


Low to medium shear strength; low 
to medium susceptibility to piping; 
medium compressibility; low 
permeability when compacted; 
fair to good compaction. 


Low to medium shear strength; low 
to medium susceptibility to piping; 
medium compressibility; low 
permeability when compacted; 
fair to good compaction. 


Medium shear strength; low to me- 
dium compressibility; low to me- 
dium permeability when compacted; 
medium to high susceptibility to 
piping; fair to good compaction. 


Low to medium shear strength; low to 
medium susceptibility to piping; 
medium compressibility; low per- 
meability when compacted; fair 
to good compaction. 


Low to medium shear strength; low to 
medium susceptibility to piping; 
medium compressibility; low per- 
meability when compacted; fair to 
good compaction. 


Medium shear strength; low to me- 
dium susceptibility to piping; low 
to medium compressibility; low 
permeability when compacted; good 
to fair compaction. 


Medium to high shear strength; low to 
medium permeability when com- 
pacted; low to medium susceptibility 
to piping; low compressibility; fair 
to good compaction. 


Low to medium shear strength; low 
to medium susceptibility to piping; 
medium compressibility; low per- 
meability when compacted; fair to 
good compaction, 


Moderate 
shrink-swell 
potential. 


High 
shrink-swell 
potential. 


Moderate 
shrink-swell 
potential. 


Low shrink-swell 
potential. 


Moderate shrink- 
swell potential. 


Moderate shrink- 
swell potential. 


Moderate shrink- 
swell potential. 


Low shrink-swell 
potential. 


Moderate shrink- 
swell potential. 


Severe: mod- 
erately slow 
permeability. 


Severe: very 
slow perme- 
ability. 


Severe: bedrock 
at a depth of 
1 to 1% feet. 


Slight_....-2-_-__- 


Severe: moder- 
ately slow 
permeability. 


Severe: moder- 
ately slow 
permeability. 


Severe: moder- 
ately slow 
permeability. 


Severe: caliche 
at a depth of 
about 1 foot; 
moderately 
slow permeabil- 
ity; slopes of 0 
to 60 percent. 


Severe: mod- 
erately slow 
permeability. 


Slight_..-.------- 


Severe: bedrock 
at a depth of 
1 to 1% feet. 


Severe: moder- 
ately rapid 
permeability. 


Slight... _ 
Slight...-...--.-- 
Slight_.____..-__- 
Severe: porous 
substratum; 


slopes of 0 to 
60 percent. 
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TABLE 6.—Engineering 


Soil series and map symbols 


*Pinaleno: PM 

For interpretations of Mimbres soils 

in this mapping unit, refer to 

mapping units Mb, Mc, MD in 
Mimbres series 


*Pinturas  P Ris coe scchee cl bacene sues 

For interpretations of Berino soils 

in this mapping unit, refer to 
Berino series. 


Playas®) (PY22s2 22 8-seeeh Sete + Bl eeecs 
Riverwash! Rhino s.sececnsecceeeess 
Reek lands: Rlwccen-csccnesendeuwoes 


Rough broken land: 


Rough broken land and rock land: RU-_- 


*Sonoita: Sn;,SO% 222+ sceereceeeeecee 

For interpretations of Yturbide soils 

in mapping unit SO, refer to 
Yturbide series. 


Stellar: Sr, SS, St, Su 


*Terino: 

For interpretations of Turney soils 

in this mapping unit, refer to 
Turney series. 


Tres Hermanos: Th, TR_-.----------- 


Suitability as source of — 


Soil features 


affecting— 
Topsoil Sand Gravel Road fill Highway 
location 
Poor: very Fair below a Fair: about 50 | Good___..----- 1 to 5 percent 
gravelly. depth of 1 to 75 percent slopes. 
to 2 feet. gravel. 
Poor: loamy Good for fine Unsuitable: Good______---- Sand may hin- 
sand. sand. no gravel. der hauling. 
Poor: very Unsuitable: Unsuitable: Poor: high High shrink- 
strongly fine-grained fine-grained shrink-swell swell poten- 
alkaline. material. material. potential; tial; subject 
= to flooding. 
Poor: mainly Fair if sereened | Poor to fair: Good to fair: Subject to 
sand. and washed. variable con- mainly A-2 flooding, 
tent of gravel. and A-4. 
Poor: rocky.--| Poor: rocky.--| Poor: rocky __| Poor: limited Slopes of 10 to 
material. _ 26 percent. 
1 
Poor: very low} Unsuitable to Unsuitable to Poor to good: Slopes of 15 to 
fertility; fair: sub- poor: sub- substratum is 75 percent. 
slopes of 15 stratum is stratum is variable. 
to 75 percent. variable. variable. 
Poor: rocky, Poor: rocky, Unsuitable to Fair to good___-| Slopes of 25 to 


slopes of 25 
to 75 percent. 


Fair: gravelly-- 


Good for sandy 
clay loam; 
fair for silty 
clay loam; 
poor for 
cobbly silty 
clay loam. 


Poor: very 
gravelly. 


Poor: gravelly 
material. 


stony, or 
cobbly mate- 
rial. 


Poor to fair: 
gravelly 
loamy sand 
below a depth 
of 2% feet. 


Unsuitable: 
fine-grained 
material. 


Unsuitable: 
indurated 
ealiche at a 
depth of 1 to 
144 fect. 


Unsuitable: 
fine-grained 
and gravelly 
material. 


poor: limited 
material. 


Poor: about 
25 percent 
gravel. 


Unsuitable: 
less than 25 
percent 
gravel. 


Poor: indu- 
rated caliche 
ata depth of 
1 to 1% feet. 


Poor: about 
35 to 40 per- 
cent gravel. 


Good to fair: 
A-2 and A-4. 


Poor: A-6 
and A-7. 


Good: limited 
material. 


Good to poor 
A-6 or A-7 
over A-2, 


75 percent. 


All features 
favorable. 


Highly plastic. -. 


Indurated 
caliche at a 
depth of 1 to 
14 feet. 


Moderate 
shrink-swell 
potential. 
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Soil features affecting—Continued 


Soil limitations for sewage disposal 


Hydro- 
logic 
Ponds Foundations group 
for Septic tank Sewage lagoons 
low buildings filter fields 
Reservoir areas Embankments 

Moderately slow Medium to high shear strength; low Low shrink- Slight.-<s-.cc2che Severe: rapid B 
permeability; to medium permeability when com- swell potential. permeability 
slopes of 1 to 5 pacted; low to medium suscepti- below a depth 
percent. bility to piping; low compressibility ; of about 2 feet. 

fair to good compaction. 

Rapid permeability Medium shear strength; low to me- Low shrink- Slight: may Severe: rapid A 
slopes of 0 to 3 dium compressibility ; low to medium swell potential. contaminate permeability. 
percent. permeability when compacted; ground water. 

medium to high suseeptibility to 
piping; fair to good compaction. 

Very slow perme- Low shear strength; low perme- High shrink- Severe: very Severe: slopes; D 
ability; slopes of ability when compacted; low sus- swell potential; slow perme- intermittent 
0 to 1 percent. ceptibility to piping; high com- subject to ability; flooding. lakes. 

pressibility; fair to poor compaction. flooding. 

Features variable; Features are variable; stratified Subject to flood- Severe: subject Severe: subject A 
slopes of 0 to 1 sediments. ing and soil to flooding. to flooding. 
percent. shifting. 

Bedrock mainly at Limited, variable material......_.____ Bedrock at a Severe: bedrock | Bedrock at a D 
a depth of 0 tol depth of 0 to 1 at a depth of depth of 0 to 1 
foot; slopes of 10 foot. 0 to 1 foot. foot. 
to 25 percent. 

Slopes of 15 to 75 Variable material___.______...._.-_-- Low to high Severe: slopes of | Severe: slopes of | C 
percent. shrink-swell 15 to 75 percent 15 to 75 percent. 

potential. 

Slopes of 25 to 75 Variable material____...2.2--2222 28 - Low to high Severe: slopes of | Severe: slopes of | D 
percent bedrock. shrink-swell 25 to 75 percent. 25 to 75 percent. 

potential. 

Moderate perme- Low to medium compressibility; low Low shrink-swell Slight: may Severe: rapid B 
ability; slopes of to medium permeability when com- potential. contaminate permeability in 
0 to 5 percent, pacted; medium to high suscepti- ground water. substratum. 

bility to piping; fair to good 
compaction. 

Slow permeability; Low to medium shear strength; low to | High shrink-swell | Severe: slow Slight 2s 22 it222 Cc 
slopes of 0 to 3 medium susceptibility to piping; potential. permeability. 
percent. medium compressibility; low perme- 

ability when compacted; fair to 
good compaction. 

Indurated caliche Medium to high shear strength; low to | Low shrink-swell Severe: indu- Severe: indu- D 
at a depth of 1 to medium compressibility; low to potential; in- rated caliche at rated caliche at 
14 feet; slopes of medium permeability when com- durated caliche a depth of 1 to a depth of 1 to 
1 to 5 percent. pacted; low to medium susceptibil- at a depth of 114 feet. 144 fect. 

ity to piping; good to fair com- 1 to 1% feet. 
paction. 
Moderately slow Medium to high shear strength; low Moderate shrink- {| Severe: mod- Moderate: mod- | B 


permeability; 
slopes of 0 to 5 
percent. 


to medium permeability when com- 
pacted; low to medium susceptibility 
to piping; low compressibility ; fair 
to good compaction. 


swell potential. 


erately slow 
permeability. 


erate permea- 
bility below a 
depth of 2 to 
214 feet. 
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TABLE 6.—/ingineering 


Suitability as source of— 


Soil features 


affecting— 
Soil series and map symbols 7 = rs 
Topsoil Sand Gravel Road fill Highway 
location 

T urtey snubs eo ees te ee seer ests Fair: caliche Unsuitable: Unsuitable: Fair to poor: Moderate 

Mapped only in associations with below a fine-grained fine-grained A-4 and A-6. shrink-swell 
ickel and Terino soils. depth of 114 material. material. potential. 
to 2 feet. 

Ubar*- Uae UG. 222 ce cceecsca dene Poor: clayey_.-| Unsuitable: Unsuitable: Poor: A-6 High shrink- 
fine-grained fine-grained and A-7. swell poten- 
material. material. tial. 

Upton: Ug, UP__.------------------- Poor: gravelly.-| Unsuitable: Unsuitable: Good: limited | Firm founda- 
indurated indurated material. tion, non- 
caliche at a caliche at a erodible if 
depth of 0.3 depth of 0.3 well packed. 
to 1.0 foot. to 1.0 foot. 

Vekol: Vc, Ve, VK-.------------------ Poor: clayey---| Unsuitable: Unsuitable: Poor: A-6 High shrink- 
fine-grained fine-grained and A-7. swell poten- 
material. material. tial. 

Verhalen: Vm, VN, Vs, VT------------ Poor: clayey_-.| Unsuitable: Unsuitable: Poor: A-6 High shrink- 
fine-grained fine-grained and A-7. swell poten- 
material. material. tial. 

Whitlock: Wh. .-------------------- Fair: some Fair: gravelly | Poor: 30 to Fair to good: Slopes of 5 to 

gravel. loamy sand 40 percent A-4 and A-2. 10 percent. 
below a gravel. 
depth of 2 
feet. 
Want: Vdc sesec duck sieeve ei beshe re Fair: gravelly | Unsuitable: Poor: 30 to Fair: A-4_.--- Slopes of 1 to 
loam. fine-grained 40 percent 9 percent. 
material. gravel. 
Yturbide: Yb, YU_....--------------- Poor: gravelly | Fair if washed Unsutiable to Good_.-------- All features 
loamy sand. and screened. poor: 15 to favorable. 
40 percent 
gravel. 
Yturbide, heavy subsoil variant: YY-_.--) Poor: loamy Fair if washed Unsuitable: Good to a Good_------.-- 
sand, and screened. less than 10 depth of 20 
percent inches, A-2; 
gravel. poor below a 


depth of 20 
inches, A-6. 
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Soil features affecting—Continued 


Soil limitations for sewage disposal 


Reservoir areas 


Moderate perme- 
ability; slopes of 
0 to 5 percent. 


Slow permeability; 
slopes of 0 to 5 
percent. 


Indurated caliche 
at a depth of 0.3 
to 1.0 foot; slopes 
of 1 to 9 percent. 


Slow permeability; 
slopes of 0 to 1 
percent. 


Slow permeability ; 
slopes of 0 to 1 
percent. 


Moderate perme- 
ability; slopes of 
5 to 10 percent. 


Moderate perme- 
ability; slopes of 
1 to 9 percent. 


Rapid perme- 
ability; slopes of 
0 to 9 percent. 


Slow to moderate 
permeability; 
slopes of 0 to 3 
percent. 
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Hydro- 
logic 
Ponds Foundations group 
or Septic tank Sewage lagoons 
low buildings filter fields 
Embankments 

Medium shear strength; low to Moderate shrink- | Slight to mod- Moderate: mod- | B 
medium compressibility; low to swell potential. erate: mod- erate permea- 
medium susceptibility to piping; erate permea- bility. 
low permeability when compacted; bility. 
good to fair compaction. 

Low shear strength; low permeability High shrink-swell | Severe: slow Slight._-.---.---- Cc 
when compacted; low susceptibility potential. permeability. 
to piping; high compressibility ; 
fair to poor compaction, 

Indurated caliche at a depth of 0.3 to Low shrink-swell Severe: in- Severe: in- D 
1.0 foot. ; potential. durated caliche durated caliche 

at a depth of at a depth of 
0.3 to 1.0 foot. 0.3 to 1.0 foot. 

Low to medium shear strength; low High shrink-swell | Severe: slow Slight..22.-.----- Cc 
to medium susceptibility to piping; potential. permeability. 
medium compressibility; low per- 
meability when compacted; fair to 
good compaction. 

Low to medium shear strength; low High shrink-swell | Severe: slow Slight.._.-------- D 
to medium susceptibility to piping; potential. permeability. 
medium compressibility; low per- 
meability when compacted; fair to 
good compaction. 

Medium shear strength; low to Low shrink-swell Slopes of 5 to Severe: mod- B 
medium compressibility; low to potential. 10 percent. erately rapid 
medium permeability when permeability. 
compacted; medium to high 
susceptibility to piping; fair to 
good compaction. 

Medium shear strength; low to Low shrink-swell Slight to moder- Moderate: B 
medium compressibility; low to potential. ate: moderate moderate 
medium permeability when permeability. permeability. 
compacted; medium to high 
susceptibility to piping; fair to 
good compaction. 

Medium to high shear strength; Low shrink-swell Slight: slopes of | Severe: rapid A 
medium to high susceptibility to potential. 1 to 9 pereent; permeability. 
piping; low to medium compressi- may contam- 
bility; medium permeability when inate ground 
compacted; fair to good compaction. water. 

Medium shear strength; low to Good in upper 20 | Moderate to Slight to moder- B 


medium compressibility; low to 
medium susceptibility to piping; 
low permeability when compacted; 
good to fair compaction. 


inches; 
moderate 
shrink-swell 
potential below 
depth of 20 
inches. 


severe: mod- 
erate to 
moderately 
slow perme- 


ability. 


ate: moderate 
to moderately 
slow perme- 
ability. 
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Tasuy 7.—Engineerwng 
[Tests performed by the New Mexico State Highway Department, according to 


Mechanical analysis ! 


New Mexico Depth 


Soil name and location report No. from Percentage passing sieve— 
surface 
2-in. l-in. %4-in. ¥-in. 
Inches 
Hondale silt loam: 
Bs. side of road, NW}, sec. 11, T. 25 S., R. 20 W. (Modal), 65-216 S48 | i Sotcce ee eto lee ee 
65-217 B96) We ciate ee eer ale pai. aoe Se 
65-218 TO |e eee al aba oy See eRe 
Mohave sandy clay loam: 
50 feet W., 34 mile S. of NE. corner of sec. 1, T. 24.8., R. 17 W. 65-210 QR pa ba8 2c tel halt oe | as te 
(Modal). 65-211 1 AS For eee) Snare PPUerae ese [or eee 
65-212 BAH EY No sah tee muir had eo ce awelte male Sees 
Stellar sandy clay loam: 
150 feet NW. of east quarter corner of sec. 1, T. 27 8., R. 20 W. 65-222 B28) oat eee essence uesleeuee ss 
(Modal). 65-223 oO 1! ee ee ee ae all eee to 
65-224 BNO ergs te wee aca arate ieee gt ata et 
Tres Hermanos gravelly clay loam: 
4 mile N. of south quarter corner of sec. 34, T, 228, R. 18 W. 65-204 023...) 22 5se-|eeeeed ad 100 96 
(Modal). 65-205 TOH16 3) un os ee) 2s wes 100 98 
65-206 1020 pee Seo Be 100 


Upton gravelly loam: 
14 mile W. and 100 feet N. of SE. corner of see. 18, T. 25 8., R. 20 65-234 0-8 100 86 77 71 
W. (Modal). 


Verhalen silty clay loam: 
660 feet N. and 200 feet W. of SE. corner of sec. 29, T. 275., R. 65-228 3-33 
19 W. (Modal). 


i 


1 Mechanical analysis according to the AASHO Designation T 88. Results by this procedure frequently differ somewhat from results 
that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHIO procedure, the fine 
material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including 
that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the 
matcrial coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in 
this table are not suitable for use in naming textural classes for soil. 


test data 
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standard procedures of the American Association of State Highway Officials (AASHO)] 


Mechanical analysis |\—Continued 

Percentage passing sieve—Continued 
%-in, No. 4 No. 10 No. 40 No. 200 
(4.7 mm.) (2.0 mm.) | (0.42 mm.) | (0.074 mm.) 
pisdedech see la doee de heece 100 98 86 
Sb obeuke set Eye eo ot 100 99 91 
Ee eae re eee eee ee ae 100 89 59 
Pec Satin eee st | ome bikto en At 100 80 35 
Pape eres een eee ba ot ee Oe ee 100 86 60 
Sicha ie Aint! ose anh alt 100 86 40 
bediet a edlibeebctesings 100 88 56 
ha hee a aig ee eh ret 100 92 70 
eel see Hod oekleuwoechiens ce 100 90 67 
93 87 82 82 30 
97 91 81 68 50 
99 92 78 58 42 
65 56 50 42 24 
Eta Ses S ete oe ee ee A 100 97 89 


Classification 
Liquid Plasticity 
limit index 
AASHO? Unified ® 
Percent 

0) @) A-4(8) ML 
37 12 | A~6(9) ML-CL 
32 8 | A-4(5) ML-CL 

@) @) A-2-4(0) SM 
27 9 | A-4(5) CL 
24 9 | A-4(1) sc 
86 14 | A-6(6) CL 
41 16 } A-7-6(9) ML-CL 
31 9 | A-4(6) MI-CL 
20 4 | A-2-4(0) 8M-SC 
42 17 | A-7-6(6) ML-CL 
36 11 | A-6(2) SM-SC 
23 5 | A-1-b(0) GM-GC 
43 17 | A-7-6(11) ML-CL 


2 Based on AASHO Designation M 145-49(2). 
3 Based on the Unified soil classification system (9). 


4 Sandy. 


5 Nonplastic. 


&2 SOIL SURVEY 


The AASHO system classifies the soils according to 
their engineering properties, based on field performance 
of highways. In this system soil materials are classified 
in seven basic groups, designated A-1 through A~7. The 
best soils for road subgrades—gravelly soils of high 
bearing capacity—are classified as A-1; the next best, 
A-2; and so on to the poorest, which are classified 
as A-7. 

The Unified system is based on the identification of 
soils according to particle size, plasticity, and liquid 
limit. In the Unified system, SW and SP are clean sands; 
SM and SC are sands that have nonplastic or plastic 
fines (G replaces S for soils if the major coarse fraction 
is gravel); ML and CL are nonplastic or plastic, fine- 
grained materials that have a low liquid limit; and MH 
and CEL are primarily nonplastic or plastic, fine-grained 
materials that have a high liquid limit. If soils are 
between two classifications, a aronderline classification 
symbol is used; for example, MI-CL. 


Estimated engineering properties 


Table 5 lists the soils of Hidalgo County and gives 
estimates of some of the properties that affect engineer- 
ing work. Information taken from other sections of this 
soil survey, knowledge of the individual soils of the 
county, and the test data shown in table 7 in this section 
were used as a basis for describing the soils and esti- 
mating their properties. 

Depth to a seasonal high water table is not given in 
table 5, because a water table is present in only a few 
local areas in soils that formed in alluvium. Where pres- 
ent, the water table fluctuates with the season and seldom 
is detrimental. The Comoro soils typically have a water 
table at a depth of about 414 feet. 

The three columns in table 5 under the heading 
“Classification” define soil texture as it is classified 
by soil scientists (USDA texture) and engineers (Uni- 
fied and AASHO). 

The estimated percentage of the coarse fraction greater 
than 8 inches is given. The Unified and AASHO classi- 
fications are based on material less than 3 inches. 

The estimated percentage of soil material passing 
through the No. 4, No. 10, and No. 200 sieves reflects the 
normal range for a soil series. Most soils fall within the 
given range. The grain size of any soil varies consider- 
ably. It should not be assumed, therefore, that all sam- 
ples of a specific soil fall within the range shown, nor 
that the engineering classification is invariably as 
shown. 

The rates of permeability given in table 5 are based 
on the movement of water through the soil in its undis- 
turbed state. The rates depend largely on the texture, 
structure, density, and porosity of the soil. 

Available water holding capacity refers to the capacity 
of soils to hold water available for use by most plants. 
It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount 
at wilting point. It is commonly expressed as inches of 
water per inch of soil. 

Reaction refers to the degree of acidity or alkalinity 
of a soil, expressed in pH values. A soil having a pH 
value of 7.0 is considered to be neutral. The soils in 
Hidalgo County are neutral to very strongly alkaline. 


Salinity refers to the approximate salt content of the 
soil, Determinations are based on the electrical con- 
ductivity of saturated soil extract and are expressed in 
millimhos per centimeter at 25° C. 

Shrink-swell potential is an indication of the volume 
change to be expected with a change in moisture content. 
In general, soils classified as CH and A~7 have high 
shrink-swell potential. Clean sand and gravel (single- 
grain material) and most other nonplastic or slightly 
plastic soils have a low shrink-swell potential. 

Soil corrosivity for untreated steel is closely related to 
the physical, chemical, and biological characteristics of 
the soil. Three degrees of soil corrosivity—low, moder- 
ate, and high—are based on texture, drainage, pH, and 
electrical conductivity. 

Engineering interpretations 

In table 6 the soils are rated for suitability as a source 
of topsoil, sand, gravel, and road fill. Also shown are 
soil features affecting highway location, ponds, and 
foundations for low buildings. Limitations for septic 
tank filter fields and sewage lagoons are also given. 
Hydrologic groups are shown in the last column. ‘The 
engineering interpretations are based on information 
given in table 5, on field experience, and on the observed 
performance of the soils. 

Topsoil is a term used to designate a fertile soil or soil 
material, ordinarily rich in organic matter, used as a 
topdressing for lawns, gardens, roadbanks, and the like. 
The ratings indicate suitability for such use. 

Sand and gravel ratings are based on the probability 
that delineated areas of the soil contain deposits of sand 
or gravel. The ratings do not indicate quality or size of 
the deposits. 

Road fill is material used to build embankments. The 
ratings indicate performance of soil material moved 
from borrow areas for this purpose. 

Highway location is influenced by features of the 
undisturbed soil that affect construction and maintenance 
of highways. The soil features, favorable as well as 
unfavorable, are the principal ones that affect geographic 
location of highways. 

Reservoir areas are affected mainly by loss of water 
through seepage, and the soil features are those that 
influence such seepage. 

Embankments serve as dams. The soil features of both 
subsoil and substratum are those important to the use 
of soils for constructing embankments. 

Foundations for low buildings are mainly affected by 
features of the undisturbed soil that influence its capac- 
ity to support low. buildings that have normal founda- 
tion loads. 

Septic tank filter fields are affected mainly by perme- 
ability, depth to water table, depth to bedrock or indu- 
rated caliche, and susceptibility to flooding. The degree 
of limitation and the principal reasons for assigning 
ratings are given. 

Sewage lagoons serve as reservoirs for sewage effluent. 
Soil qualities affecting the use of the soils for reservoir 
areas and embankments are the features considered. 

The soils are classified in four hydrologic soil groups. 
These groups are based on the intake of water at the 
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end of long storms after the soil is already wet and 
swelled and when the soil is not protected by plants. 
Soils in group A soak up the most rainfall and lose the 
least in runoff. Soils in group B absorb more water than 
average. Soils in group C absorb less water than aver- 
age. Soils in group D soak up the least rainfall and lose 
the most in runoff. 


Engineering test data 


Table 7 gives data obtained by laboratory tests of 
samples of six different soils in the county. The engi- 
neering properties of a soil at a specific location are 
indicated by this data, but there are variations in the 
properties of this soil at other locations in this county. 

The engineering soil classifications are based on data 
obtained by mechanical analysis and by tests to deter- 
mine the liquid limit and plasticity index. 

The sites sampled for engineering test data represent 
about 27 percent of the soils in Hidalgo County. 


Formation and Classification 
of the Soils 


This section discusses the major factors of soil forma- 
tion as they relate to the soils of Hidalgo County. It 
also explains the current system of classification and 
places each soil in some classes of this system. 


Factors of Soil Formation 


Soil is formed in parent materials that have been 
deposited or accumulated by geologic agencies. It is pro- 
duced by physical and chemical weathering and other 
soil-forming factors acting on the parent materials, The 
characteristics of a soil at any given point are deter- 
mined by the kind of parent materials; the climate 
under which the soil material accumulated and has 
existed since accumulation; the biological activity in and 
on the soil; the topography or lay of the land; and the 
length of time these soil-forming factors have acted on 
the soil material. 

Climate and biological activity, mainly by vegetation, 
are the active factors of soil formation. They act on the 
parent material to slowly change it into a natural forma- 
tion having genetically related horizons. The effects of 
climate and vegetation are conditioned by topography. 
The kind and nature of parent material limits the kind 
of profile that is formed. Finally, time is needed to 
change the parent material into a soil profile. The time 
needed to form horizons is long or short, but generally 
a long time is needed for the formation of distinct 
horizons. 

The interaction of all the soil-forming factors deter- 
mines the characteristics of the soil profile. The inter- 
action of the factors is complex, and it is difficult to 
isolate the effects of any one factor. In some areas the 
effects of four factors may be nearly constant so the 
effects of the fifth factor can be evaluated. Even in these 
areas, however, measurements of the effects cannot be 
exact. 


Parent material 


The soils in Hidalgo County formed in four major 
kinds of parent materials. These are acid igneous rock, 
alluvial sediments, basic igneous rock, and sedimentary 
rocks, 

The acid igneous parent materials include quartz 
latite, latite, rhyolite, andesite, and granitic rocks (2). 
The areas of Hidalgo County in which this type of par- 
ent material is dominant are in soil association 6 on the 
general soil map at the back of this survey. ‘This kind of 
parent material makes up about 31 percent of the county. 

The alluvial sediments are materials that have been 
deposited in broad valleys between hills and mountains. 
These materials have been transported from hills and 
mountains and vary in mineralogy according to the hills 
and mountains from which they came. The materials 
have been mixed and sorted in transport and have a wide 
range of minerals and particle sizes. The areas in 
Hidalgo County in which alluvial sediments are domi- 
nant are in soil associations 1, 2, 8, 5, 7, and 8. Alluvial 
sediments make up about 67 percent of the county. 

Basic igneous parent materials make up about 2 per- 
cent of the county. Basalt is the major kind of rock 
included in this type of parent material. The major 
areas of soils formed in basic igneous parent materials 
are in soil association 4. 

Sedimentary parent materials consist mainly of lime- 
stone rocks. The major areas where these materials are 
present in the county are in the Big and Little Hatchet 
Mountains. They are in soil association 6. 


Climate 


The climate of Hidalgo County is continental. It is 
characterized by large annual and daily temperature 
ranges and distinct seasons. Spring and fall are warm 
and dry. Summer is hot, and a moderate amount of rain 
falls as thunderstorms. Winter is mild, and precipitation 
falls as light showers and snow. Because of high temper- 
ature and low humidity, evaporation rates are high. The 
soils are not leached of the basic elements, because of 
the small amount of rainfall. Because of this, the soils 
in Hidalgo County have a high base saturation. Even 
though the soils have not been leached of basic elements, 
many soils show evidence of leaching and redepositing 
of lime. The Stellar and Mohave soils are typical of 
this. They are free of lime in the upper part of the pro- 
file but have accumulations of lime in the lower part of 
the Bea horizon or in the Cea horizon. These soils also 
show evidence of clay having been translocated from the 
A horizon to the Bt horizon. 

Wetting and drying, freezing and thawing, and the 
depth to which the soils are wetted influence the forma- 
tion of soil horizons. The effects of these actions are 
modified by other soil-forming factors. The presence and 
depth of lime accumulation in many of the soils indicate 
the average depth to which water moves. The fine- 
textured soils generally have a lime zone at shallower 
depths than the medium-textured soils because the water 
does not penetrate so deeply. The coarse-textured soils or 
the soils in swales, where they receive additional water 
because of runoff from surrounding areas, do not have a 
zone of lime in places, but soils that formed in very limy 
materials are limy at the surface in places. 


84 SOIL SURVEY 


Biological activity 

Plant and animal life, both on and in the soil, is an 
active factor in soil formation. As plants die and decay, 
they add organic matter to the soil. This darkens the 
upper part of the soil profile. The soils at higher eleva- 
tions have a darker surface layer than the soils at lower 
elevations in Hidalgo County because the soils at higher 
elevations receive more precipitation and support more 
plant life. The soils in swales, which receive runoff water 
from surrounding areas, are darkened to a greater depth 
than the surrounding soils. They support more plant life 
because they receive more moisture. 

Many kinds of micro-organisms are needed to trans- 
form organic remains into humus from which plants can 
obtain nutrients. 

Earthworms and small burrowing animals, such as 
badgers, gophers, and kangaroo rats, influence soil for- 
mation by mixing the organic and mineral parts of the 
soil, This deepens the zone in which organic matter 
accumulates. 

Because soil life thrives in a moist, warm environment, 
it is most active in Hidalgo County during the summer 
after rain. In cultivated areas where crop residue is re- 
turned to the soil, decomposition takes place largely in 
spring and early in summer. 


Topography 

The topography of Hidalgo County is level on alkali 
flats and flood plains, gently and moderately sloping on 
uplands, and steep and very steep in river breaks and on 
hills and mountains. 

The more gently sloping soils commonly have a more 
distinct profile than the steeper soils. This is because the 
steeper soils generally erode faster than they form distinct 
horizons. Also, the amount of moisture that enters the 
soil decreases as the slope increases. Where slopes are 
greater than 3 percent, more than half the rainfall gen- 
erally runs off. Several factors other than slope influence 
the amount of runoff. Some of these are soil texture, 
intensity of rainfall, and vegetative cover. 

In Hidalgo County there are two major exceptions to 
the general rules. The nearly level soils on flood plains 
do not have distinct horizons, because they formed in re- 
cently deposited alluvial sediments and have not had 
time to form, and the steep and very steep soils on hills 
and mountains generally have distinct horizons because 
of the increased rainfall at higher elevations. 

Time 

A considerable length of time is required for the for- 
mation of soils. After the parent material has been de- 
posited or has accumulated in place through weathering, 
the surface soil is darkened by the accumulation of or- 
ganic matter. Calcium carbonate (lime) and soluble salts 
are leached downward from the surface soil. The move- 
ment of clay downward proceeds more slowly. When 
clay is leached from the A horizon, it generally accumu- 
lates in the B horizon. The rate of this process depends 
on several factors, including how rapidly the parent 
materials are weathered, the soil temperature, and the 
amount of moisture moving through the profile. 

The nature of the parent material greatly influences 


the rate of soil formation. Quartz, for example, weathers 
so slowly that soils high in content of quartz generally 
do not have distinct horizons, regardless of time. Most 
soils in Hidalgo County that formed in igneous materials, 
mostly rhyolite and basalt, form at moderate rates. Soils 
that formed in granite form more slowly. Soils that 
formed in parent material having a high content of lime, 
such as the Jal soils, have not formed a distinct B hori- 
zon, because lime reduces the rate at which clay minerals 
form and move in the profile. In Hidalgo County, rain- 
fall is low and long periods of time are required to leach 
lime from the upper horizons. The soils on the flood 
plains, such as the Gila soils, have faint horizons because 
the materials in which they are forming have been de- 
posited so recently that the horizon-forming processes 
have had little time to work. 

The age of the soil is not the same as the geological 
age of the parent material. The soils are always younger 
than the geological parent material. Long periods of time 
are required before the geological material is stable with 
respect to slope and erosion. It must be relatively stable 
before the soils can form. In Hidalgo County, the oldest 
soils are on uplands. These soils generally have the most 
distinct horizons. 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their rela- 
tionships to one another and to the whole environment, 
and to form principles that help us to understand their 
behavior and their response to manipulation. 

The system of classifying soils currently used in the 
United States (6) was adopted for general use by the 
National Cooperative Soil Survey in 1965. The system is 
under continual study (5), and readers interested in de- 
velopments of this system should search for the latest 
literature available. 

In table 8 the soils in Hidalgo County are placed in 
some of the categories of the current system. The classes 
in this system are briefly defined in the following 
paragraphs. 

Orver: ‘Ten soil orders are recognized in the current 
system. They are Entisols, Vertisols, Inceptisols, Aridi- 
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and 
Histosols. The properties used to differentiate the soil 
orders are those that tend to give broad climatic group- 
ings of soils. Two exceptions, Entisols and Histosols, 
form in many different climates, The four soil orders in 
Hidalgo County are Entisols, Vertisols, Aridisols, and 
Mollisols. 

Entisols are recent soils in which there has been no 
horizon development. Examples in Hidalgo County are 
the Arizo and Gila soils. 

Vertisols are soils in which churning or inversion of 
material takes place, mainly through swelling and shrink- 
ing of clay. In Hidalgo County, only the soils in the 
Verhalen series are Vertisols. 

Avidisols are primarily soils of dry places. Examples 
in Hidalgo County are Ubar and Whitlock soils. 

Mollisols have a thick, dark-colored surface layer. 
Most Mollisols formed under grass, as did the Pima soils. 
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Series Family Subgroup Order 
Anamite___.-___.-_- Fine, mixed, thermic__.___.-.___-.--.2.-22--- ee Ustollic Camborthids_—___..__----_-- Aridisols. 
ATIZO NO ena Sandy-skeletal, mixed, thermic_............-.._------ Typic Torriorthents......-..-.-.--.- Entisols. 
Berino____.--------- Fine-loamy, mixed, thermic__.___.____.____-___-----_ Typie Haplargids....-....---.-.----- Aridisols. 
Chiricahua__.-_--__- Clayey, mixed, thermic, shallow__..________--.------ stollic Haplargids_______..--___-_-- Aridisols. 
Cloverdale._-_______- Fine, montmorillonitic, thermic_____.......-.-.-_--- Torrertic Argiustolls.._.-_..-.-.---_- Mollisols. 
Comoro___-_------- Coarse-loamy, mixed, thermic_.....-__.-..---..----. Cumulic Haplustolls_____.----------- Mollisols. 
bas sootenede secs Clayey-skeletal, mixed, thermic. ________._______.__- Typie Haplargids._.__--------------- Aridisols. 
Wicks: i... lee Loamy-skeletal, mixed, thermic..______...-----_--_- Aridic Argiustolls...._-__.-.2.--.-.--- Mollisols. 
Forrest_.----------- Fine, mixed, thermie___._--_.--.---..----2.-------- Ustollic Haplargids_..--------------- Aridisols. 
Bry@scb cach eee ase Fine, mixed, thermie..__.____----.-----_.________-- Typie Durargids__.__--------------- Aridisols. 
Gila 2. 32% esos Coarse-loamy, mixed (calcareous), thermic_...__._..-- Typie Torrifluvents____.---..---.---- Entisals. 
Glendale___-__.-_--- Fine-silty, mixed (calcareous), thermic.___._..-.----- Typie Torrifluvents_.....-......----- Entisols. 
Grabe_.--..-------- Coarse-loamy, mixed, thermie______....--_____.____- Cumulic Haplustolls.___-_...--_-_--- Moliisols. 
Graham___--------- Clayey, montmorillonitic, thermic Lithic Argiustolls Mollisols. 
Hapesscek see tes Fine-loamy, mixed, thermic__......._._.___-----_--- Typic Haplargids Aridisols. 
Hawkeye-_-_-------- Sandy, mixed, thermie_____________.-_.-__2 ee Torriorthentic Haplustolls__-_._------ Moliisols. 
Hondale_.---.------ Fine, mixed, thermic....._-_.___...---. Typic Natrargids..._...-.-.-.-.----- Aridisols. 
Jaleo isnot eate od Fine-loamy, carbonatic, thermic_____ Typic Calciorthids..-...------------- Aridisols. 
KarlOe 2 ote te tee oe Fine-loamy, carbonatic, thermic___.____ Ustollic Calciorthids._......--------- Aridisols. 
Ken0ss4ssseeue ses Fine, mixed, thermic_____-..._.______- Vertic Camborthids: Aridisols. 
Lehmans_---_.-_--- Clayey, montmorillonitic, thermic Lithic Haplargids Aridisols. 
Maricopa_.-_-_.__-- Coarse-loamy over sandy or sandy-skeletal, mixed | Typic Torrifluvents._..____.-_-_____- Entisols. 

(calcareous), thermic. 
Mimbres___-.------- Fine-silty, mixed, thermie________.-_--_---_--------- Typie Camborthids____-__----------- Aridisols. 
Mohave_-_-_----_--- Fine-loamy, mixed, thermic.__._______- Typic Haplargids_........----------- Aridisols. 
Nickel______________ Loamy-skeletal, mixed, thermic Typie Caleiorthids__--_.--.---------- Aridisols. 
Pies 2k hart Sete Fine-silty, mixed, thermic_______.___.-.------------ Cumulic Haplustolls....------------- Mollisols. 
Pinaleno___--------- Loamy-skeletal, mixed, thermic Typic Haplargids___._.-.-.---------- Aridisols. 
Pinturanc.) 225 lees Mixed; thermic 202-02 2232 2 cee ee ee ee Typic Torripsamments_---.--.------- Entisols. 
Sonoita #_.---.----_- Mune oa. over sandy or sandy-skeletal, mixed, | Typic Haplargids......._---..-----_- Aridisols. 
thermic. 
Stellar_________-_-_- Fine, mixed, thermie..__-....__..-__--- -| Ustollie Haplargids____...-.--_-.---. Avidisols. 
Terino_.__.--------- Loamy-skeletal, mixed, thermic, shallow_ -| Petrocalcic Ustollic Paleargids._--_.--- Aridisols. 
Tres Hermanos__--_- Fine-loamy, mixed, thermie______-_.--_ -| Typie Haplargids___--_..-.---------- Aridisols. 
Turney _------------ Fine-loamy, mixed, thermic_.._._....----.---------- Typie Caleiorthids___...-.----------- Aridisols. 
Ubari. 2h nla tee es Fine, mixed, thermic___._-_-_-_-------------------- Typic Camborthids__--.-.----------- Aridisols. 
Uptotiven 20 Se Loamy, carbonatic, thermic, shallow__....--.-------- Typic Paleorthids.___-.-.-.-.------- Aridisols. 
Wekol? 22 20 lake Sse ce Fine, mixed, thermic_._.._-..--.-------------------- Typic Haplargids___._..--._.-------- Aridisols. 
Verhalen____--.--_-- Fine, montmorillonitic, thermic.___...-.-----------. Mollie Torrerts___.-..---.------------ Vertisols. 
Whitlock. -___-_-_-- Coarse-loamy, mixed, thermi¢___......--.-..---_----- Typic Calciorthids..-__-.._----------- Aridisols. 
Yana__--_---------- Coarse-loamy, mixed, nonacid, thermic____.-.--.-.--- Typie Torriorthents.......---------- Entisols. 
Yturbide_----_.-_-- Mixed; therinic: .o .4 ce ok oO ete Ne a Typic Torripsamments____.---------- Entisols. 
Y¥turbide, heavy Sandy over loamy, mixed, nonacid, thermic___..-_____ Typic Torriorthents_.-_.------------ Entisols. 


subsoil variant. 


1 Placement of some soil series in the present system of classification may change as more precise information becomes available. 


2 Sonoita soils, as mapped in this area, have a subsoil that is slightly finer textured than allowed within the Sonoita series and are 
considered as a taxadjunct to the Sonoita series. 


Sugorver: Each order is divided into suborders, pri- 
marily on the basis of those soil characteristics that 
produce classes having the greatest genetic similarity. 
The suborders narrow the broad climatic range permitted 
in the orders. The soil properties used to separate sub- 
orders mainly reflect the presence or absence of water- 
logging or soil differences resulting from the climate or 
vegetation. The suborder is not shown in table 8. 

Great Group: Suborders are separated into great 
groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and proportion. The hori- 
zons used to make separations are those in which clay, 
iron, or humus have accumulated or those that have pans 
interfering with growth of roots or movement of water. 
The properties used are the self-mulching properties of 
clays, soil temperature, major differences in chemical 
composition (mainly calcium, magnesium, sodium, and 
potassium), and the like. The great group is not shown 


separately in table 8, because the name of the great group 
is the last word in the name of the subgroup. 

Suncrourp: Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of 
the group and others, called intergrades, that have prop- 
erties of one great group and also one or more properties 
of another great group, subgroup, or order. Subgroups 
are also made in those instances where soil properties 
intergrade outside of the range of any other great group, 
subgroup, or order. The names of subgroups are derived 
by placing one or more adjectives before the name of the 
great group. An example is Typic Haplargids. 

Faminy: Families are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils where used for 
engineering. Among the properties considered are tex- 
ture, mineralogy, reaction, soil temperature, permeability, 
thickness of horizons, and consistence. An example is the 
fine-loamy, mixed, thermic family of Typic Haplargids. 
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Serms: The series consists of a group of soils that 
formed in a particular kind of parent material and that 
have genetic horizons that, except for texture of the 
surface layer, are similar in differentiating characteris- 
tics and in arrangement in the soil profile. Among these 
characteristics are color, structure, reaction, consistence, 
and mineralogical and chemical composition. 

New soil series must be established, and concepts of 
some established series, especially older ones that have 
been used little in recent years, must be revised in the 
course of the soil survey program across the country. A 
proposed new series has tentative status until review of 
the series concept at State, National, and regional levels 
of responsibility for soil classification results in a judg- 
ment that the new series should be established. 


General Nature of the County 


This section briefly discusses the physiography, relief, 
and drainage of the county. It also discusses the geology 
and climate. 


Physiography, Relief, and Drainage 


Hidalgo County is in the southwest corner of New 
Mexico, bordered by Arizona on the west and by Mexico 
on the south. The elevation is predominantly between 
4,000 and 5,000 feet above sea level, but areas in the 
southwestern part of the county are generally above 
5,000 feet. Small areas in the north and southeast are also 
above 5,000 feet in elevation. 

The Continental Divide passes to the east of northern 
Hidalgo County, enters the county in the east-central 
part, and then continues southwest through the south- 
central part, following the Pyramid and Animas Moun- 
tains. Just northeast) of the county are the Burro 
Mountains. Southern Hidalgo County has alternating 
north-south oriented mountains and high valleys. From 
west to east, these are the Peloncillo Mountains; San 
Luis, Upper Animas, and Lower Animas Valleys; 
Animas and Pyramid Mountains; Playas Valley; Big 
Hatchet and Alamo Hueco Mountains; Hachita Valley ; 
and Apache Hills. A part of the Coronado National For- 
est is in the extreme southwest, and a small part of the 
Gila National Forest extends into the county northeast 
of Lordsburg. Most of the mountain peaks are about 
6,000 feet in elevation, but Big Hatchet and Animas 
Peaks rise to nearly 8,500 feet. 

Playa lakes in Hidalgo County are usually dry, but 
they contain water long enough that no vegetation grows 
on them. The three largest playa lakes are North and 
South Alkali Flats in the Lower Animas Valley and 
Playas Lake in the northern part of the Playas Valley. 
The Gila River passes through the extreme northern part 
of Hidalgo County at its narrowest part. 


Geology 


Most of the hills and mountains in Hidalgo County 
are classified as Rock land and Rough broken land. The 
Alamo Hueco, Animas, Little Hatchet, Peloncillo, and 
Pyramid Mountains and the Apache Hills are mainly of 


Tertiary age. They consist mainly of quartz latite, latite, 
rhyolite, and andesite and minor amounts of limestone 
of Cretaceous and Permian age. The Big Hatchet Moun- 
tains are mainly of Permian and Pennsylvanian ages 
and consist mainly of limestone. The Burro Mountains 
are of Precambrian age and consist mainly of coarse- 
grained granitic rocks. The mountains north of the 
Virden Valley are mainly of Quaternary age and consist 
of Gila conglomerate. They do contain, however, some 
rhyolite and andesite flows of Quaternary, Cretaceous, 
and Tertiary ages. 

All of the intermountain valleys and mesas in Hidalgo 
County consist of mixed valley fill of Quaternary age. 
These sediments are mostly unconsolidated, but im some 
local areas there is cementation by lime and silica, Nearly 
all of the recognized soil series in Hidalgo County are 
in and on these intermountain valleys and mesas. There 
is a large basalt flow in the Upper Animas and Lower 
Animas Valleys west of the village of Animas. It is 
Quaternary in age. 

Most of the ground water is in the intermountain val- 
leys. The main water basins are in the Upper Animas, 
Lower Animas, Lordsburg, Playas, San Simon, and 
Virden Valleys. 


Climate ° 


Hidalgo County has a continental climate, character- 
ized by large annual and daily temperature changes and 
distinct seasons. Summers are very warm, but daily tem- 
perature ranges of more than 30 degrees are common; 
therefore summer nights generally are comfortably cool. 
Winter temperatures are mild. Temperatures recorded at 
Lordsburg, which is in the north-central part of Hidalgo 
County at an elevation of 4,245 feet, are representative 
of those in the northern two-thirds of the county. These 
temperatures are summarized in table 9. Because temper- 
atures clecrease with increasing elevation, temperatures in 
the highland and mountain areas of the county are 
several degrees lower than those at Lordsburg. Records 
from Eicks Ranch, elevation 5,300 feet, show average 
temperatures about 4 degrees lower than at Lordsburg. 

The lowest temperature recorded at weather stations 
in Hidalgo County was —9° F. at Lordsburg on Janu- 
ary 15, 1962, and January 1, 1918; the highest, 111° at 
Rodeo on August 23, 1932. Temperatures reaching 90° or 
higher can be expected on most days in June, July, and 
August and on about half the days in May and Septem- 
ber. Temperatures of 100° or higher can be expected on 
about 15 days a year. A minimum temperature of 32° or 
below can be expected on an average of three-fourths of 
the days in winter, but the temperature rarely drops to 
0° or below or fails to go above 32° during the day. A 
lesser number of days with high temperatures and a 
greater number of days with lower temperatures are to 
be expected in the higher areas, which are mainly in the 
south. 

The monthly totals of precipitation in Hidalgo County 
are greatest late in summer and early in fall. Half the 
average annual precipitation generally falls during the 


*By Frank E. Hoverton, climatologist for New Mexico, Na- 
tional Weather Service, U.S. Department of Commerce. 
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TABLE 9.—Temperature and precipitation, Lordsburg, New Mexico 


[Periods of record: temperature 1949-63; precipitation 1931-60] 


Temperature Precipitation 
Two years in 10 will have at One year in 10 will Average number of 
least 4 days with— have— days with— 
Month Average | Average Sees ae 
daily daily Average 
maximum | minimum Maximum Minimum total 
temperature temperature Less More 0.10 inch | 0.25 inch 
equal to or equal to or than— than— or more or more 
higher than— | lower than— 
i UF °F, °F, °F. Inches Inches Taches Days Days 
January__--_-_----- 58 27 71 14 0. 79 ) 1. 3 1 
February __--.------ 64 30 76 20 . 90 0. 14 1.88 3 1 
March__----------- 70 35 80 25 . 61 04 1.16 2 1 
April___--_-----__- 80 42 90 33 133 () 1. 32 1 1 
Wibyc2 = on 88 49 97 39 13 Q) . 40 1 (?) 
June_ A ooS Ah ate 97 60 105 48 .45 @) 1.12 1 1 
Julysst coos esas ls 98 66 105 59 1.51 . 60 2.45 4 2 
August_..-...----- 95 64 102 57 2. 21 77 3. 76 5 3 
September _ ~~ -____- 91 58 98 48 1, 32 (1) 2. 54 3 1 
October__._..-.---- 81 46 90 37 . 75 (1) 1.76 2 1 
November_.--.----- 68 33 78 23 . 49 (4) 1. 20 2 1 
December--------~-- 60 27 71 15 . 64 (4) 1. 30 2 1 
Year. ---.----- 79 45 3107 49 10. 13 5. 71 13. 84 29 14 
| | 


10,005 inch, the smallest measurable amount. 
2 Less than one-half day. 


period of July through September, when moisture from 
the Gulf of Mexico follows the general circulation about 
the westward-displaced Bermnda high pressure area. 
Spring and fall generally receive light total amounts of 
precipitation, but a small increase in precipitation gen- 
erally takes place in winter because of moisture flowing 
eastward from the Pacific Ocean in the general circula- 
tion of that season. Actual distribution of precipitation 
throughout any given year, however, may not follow this 
generalized pattern. 

Precipitation in the northern two-thirds of Hidalgo 
County averages near 10 inches annually. Precipitation 
data for Lordsburg shown in table 9 are generally repre- 
sentative of that area. Generally the total precipitation 
increases with an increase in elevation, The higher val- 
leys in the southern part of the county average nearly 14 
inches annually. The higher mountains average as much 
as 22 inches or more of annual precipitation. 

The highest recorded total annual precipitation in 
Hidalgo County was 29.27 inches at Cloverdale Ranger 
Station in 1926; the lowest recorded annual total, 2.72 
inches at Rodeo in 1956. The highest total monthly pre- 
cipitation on record was 10.12 inches at Dunagan Ranch 
in the southwestern part of the county in July 1981, 
Frequently, localities in Hidalgo County do not have 
rain for periods of a month or more. Although most 
localities have had a high of nearly 3 inches of precipi- 
tation for a 24-hour period, an extreme of 5.66 inches fell 
in one day at Dunagan Ranch on July 2, 1931. 

As many as 165 consecutive days without measurable 
rain or snow were recorded at Pratt from December 19, 
1909, to June 1, 1910. In comparison, consecutive days 
with measurable rain, or wet spells, have never exceeded 
4 days at some localities; near Skeleton Canyon, however, 


3 Average annual maximum. 
* Average annual minimum. 


measurable rain lasted as long as 13 days from August 2 
to 14, 1930. . 

Average annual snowfall in the northern two-thirds 
of Hidalgo County is 4 to 6 inches. An average of 7 to 8 
inches is probable in the higher southern valleys, and 
up to 16 inches or more in the mountains. The highest 
annual total snowfall in Hidalgo County was 38.3 inches 
near Cloverdale in 1918; the highest monthly total snow- 
fall was 26.5 inches at Hicks Ranch in January 1946; 
and the highest one-day total was 12 inches at Cloverdale 
Ranger Station on March 11, 1927. Generally the season 
for measurable snowfall is November ieugh April, but 
it is longer in the mountains. Snowfall occurs no more 
than a few days in any month. 

Measurements of relative humidity and wind were 
made at the Rodeo airport during 1950-53. These show 
that the relative humidity for the year averages about 
50 percent. The lowest average is 30 percent during the 
period of April through June. The daily average in 
spring ranges from about 40 percent in the morning to 
about 20 percent in the afternoon; and during the rest 
of the year, from about 65 percent in the morning to 
about 35 percent in the afternoon. In the high valleys 
and mountains, similar trends of relative humidity can 
be expected, with increased values of relative humidity 
corresponding to the decrease in the average temperature 
of the locality. 

Winds of 25 miles per hour or greater blow less than 
2 percent of the time. Winds of 7 miles per hour or less 
blow more than 50 percent of the time. 

Although measurements of evaporation and sunshine 
have not been taken in Hidalgo County, interpolation of 
data observed at surrounding locations shows that an 
average evaporation of 92 inches a year can be expected. 
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Two-thirds of the years may be expected to have a total 
evaporation value that falls within 7 inches of that 
amount. During the growing season, May through Octo- 
ber, two-thirds of the annual evaporation, or 62 inches, 
is average. Similar interpolation shows that sunshine pre- 
vails in Hidalgo County about 85 percent of the possible 
time, or a total of approximately 3,700 hours annually. 

Clear days, when less than an average of four-tenths 
of the sky is covered with clouds, can be expected about 
200 days during the year. Cloudy days, when seven-tenths 
or more of the sky is covered with clouds, can be expected 
less than 50 days of the year. 

The growing season in Hidalgo County, that period 
between the last occurrence of 32° in spring and first 
occurrence of 32° or lower in fall, is approximately 215 
days at the lower elevations and as much as a month less 
at the higher elevations. 

Figures 14 and 15 show the occurrence in spring and 
fall of various temperature thresholds at Lordsburg for 
the period of 1948-63. This illustrates the general trend 
at the lower elevations of the county. Local topographical 
effects, however, may cause considerable variation in 
dates of occurrence, and these figures must be used with 
caution. At Animas, about 30 miles south of Lordsburg, 
the average date of the last 32° temperature in spring is 
nearly 8 weeks later than at Lordsburg, and the first 82° 
or lower temperature in fall is about 1 week earlier. 
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Figure 14.—Probability that the temperature at Lordsburg will be 
24°, 28°, 32°, 36°, or 40° F. after the dates indicated in spring. 
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Figure 15.—Probability that the temperature at Lordsburg will be 
20°, 24°, 28°, 32°, 36°, or 40° F. before dates indicated in fall. 
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Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or so 
high a pereentage of exchangeable sodium (15 percent or more 
of the total exchangeable bases), or both, that the growth of 
most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water holding capacity (also termed available moisture 
eapacity). The capacity of soils to hold water available for use 
by most plants. It is commonly defined as the difference be- 
tween the amount of soil water at field capacity and the 
amount at wilting point. It is commonly expressed as inches of 
water per inch of soil. 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Caliche. A more or less cemented deposit of calcium carbonate in 
many soils of warm-temperate areas, as in the Southwestern 
States. The material may consist of soft, thin layers in the soil 
or of hard, thick beds just beneath the solum, or it may be 
exposed at the surface by erosion. 

Chiseling. Tillage of soil with an implement having one or more soil- 
penetrating points that loosen the subsoil and bring clods to 
the surface. A form of emerging tillage to contro] soil blowing. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of soil 
grains cemented together. The composition of some concretions 
is unlike that of the surrounding soil. Caleium carbonate and 
iron oxide are examples of material commonly found in con- 
eretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—-Noncoherent when dry or moist; does not hold together 
in a mass. 
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Friable.—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger, 

Sticky—When wet, adheres to other material and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemenied.—Hard and brittle; little affected by moistening. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deep- 
ening of channels or the blocking of drainage outlets. Seven 
different classes of natural soil drainage are recognized. 

Eecessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly perme- 
able layer in or immediately beneath the solum. They have 
uniform color in the A and upper B horizons and have 
mottling in the lower B and the © horizons. 

Somewhat poorly drained soils are wet for significant periods but 
not all the time, and some soils commonly have mottling at 
‘a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), water, and other geological agents. 

Gilgai. Typically, the microrelief of Vertisols—clayey soils that 
have a high coefficient of expansion and contraction with 
changes in moisture; usually a succession of microbasins and 
microknolls, in nearly level areas, or of microvalleys and micro- 
ridges that run with the slope. 

Green manure (agronomy). A crop grown for the purpose of being 
turned under in an early stage of maturity for soil 
improvement. 

Ground water (geology). Water that fills all the unblocked pores 
of underlying material below the water table, which is the 
upper limit of saturation. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a min- 
eral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumula- 
tion of humus. The horizon may have lost one or more of 
soluble salts, clay, and sesquioxides (iron and aluminum 
oxides). 

B horigon.—The mineral horizon below an A horizon. The B hori- 
zon is in part a layer of change from the overlying A to the 
underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum, 

C horizon—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 


material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Infiltration. The downward entry of water into the immediate sur- 
face of soil or other material, as contrasted with percolation, 
which is movement of water through soil layers or material. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
eates poor aeration and lack of drainage. Descriptive terms 
are as follows: Abundance—few, common, and many; size— 
jine, mediwm, and coarse; and contrast—/faint, distinct, and 
prominent. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a clod. 

pH value. A numerical means for designating acidity and alkalinity 
in soils. A pH value of 7.0 indicates precise neutrality ; a higher 
value, alkalinity ; and a lower value, acidity. 

Plowpan. A compacted layer formed in the soil immediately below 
the plowed layer. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil, The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline ‘soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid___ Below 4.5 Mildly alkaline______ 7.4to 7.8 
Very strongly acid, 4505.0 Moderately alkaline. 7.9 to 84 
Strongly acid___.- 5.1t05.5 Strongly alkaline__.. 85 to 9.0 
Medinm acid Very strongly alka- 
Slightly acid Hin@ 2222 en es 9.1 and 
Neutral ---.------ higher 


Sand. Individual rock or mineral fragments in a soil that range in 
diameter from 0.05 to 2.0 millimeters. Most sand grains consist 
of quartz, but they may be of any mineral composition. The 
textural class name of any soil that contains 85 percent or 
more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil variant. A soil having properties sufficiently different from 
those other known soils to suggest establishing a new soil 
series, but a soil of such limited known area that creation of a 
new series is not believed to be justified. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of the soil are largely con- 
fined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound partieles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure are—platy (laminated), pris- 
matic (vertical axis of aggregates longer than horizontal), 
columnar (prisms with rounded tops), blocky (angular or 
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subangular), and granular. Structureless soils are either 
single grain (each grain by itself, as in dune sand) or massive 
(the particles adhering together without any regular cleav- 
age, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil, The basic textural classes, in order 
of increasing proportion of fine particles, are send, loamy 
sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and clay. The sand, 


loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” 

Valley fill. Alluvium deposited by heavily loaded streams emerg- 
ing from hills or mountains and spreading onto the lowland as 
a series of adjacent alluvial fans. 

Water-supplying capacity. The amount of available water in the 
soil at the start of the growing season plus what is added in 
precipitation minus what runs off or evaporates. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the soil series to which the 
mapping unit belongs. In referring to an interpretive group, read the introduction to the section it is in for gener- 
al information about its management. For information about wildlife, see section beginning on page 58. Other infor- 
mation is given in tables as follows: 


Acreage and extent, table 1, page 9. Engineering uses of the soils, tables 5, 
Estimated yields, table 2, page 52. 6, and 7, pages 62 through 81. 
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Capability 
classification 
Range site Wildlife 
Irrigated Dryland and habitat 
unit subclass climatic zone group 
Map 
symbol Mapping unit Page | Symbol Page| Symbol Name Page | Symbol 
Ar Arizo gravelly sandy loam-----~---------------- 10 IVs-2 Sl VIIs Gravelly, zone 7 55 B 
Bb Berino sandy loam------------~-----------777777- 10 IIe-2 48 VIle Sandy, zones 6 57 é 
and 7 
Cm Comoro fine sandy loam---------------crrr rrr 13 Te-2 48 Vile Bottomland, 53 C 
zones 6 and 7 
Co Comoro gravelly Loam-----------------7-5--70007 13 Te-3 48 VIIs Bottomland, $3 C 
zones 6 and 7 
Fn Frye sandy loam, hummocky-----------------7--7 17 Ile-4 49 Vile Sandy, zones 6 57 F 
and 7 
Fr Frye loam-----------------------rr cr cr rrr rre W IIs-6 50 | VIIs Loamy, zone 7 56 F 
Gb Gila loam---------------------------ercrrrrre 18 -1 46 | VIIc Bottomland, $3 Cc 
zones 6 and 7 
Ge Glendale silty clay loam---------------------- 18 -2 48 ViIc Bottomland, 53 H 
zones 6 and 7 
Ge Grabe loam-----------------3-- nrc rrr rrr rte 19 -1 46 VIIc Bottomland, 53 Cc 
zones 6 and 7 
Gm Grabe silty clay loam------------------------- 19 I-2 48 | Vile Bottomland, 53 c 
zones 6 and 7 
Gr Graham extremely rocky clay loam, 0 to 3 
percelit Slopes--ess- vere so ase essa s secs 20% || os -- VIIs Malpais, zone 7 56 E 
Hd Hondale silt loam, strongly alkali------------ 22 | ----- -- VIIs Salt Flats, 56 I 
zone 7 
Hs Hondale complex-~----------------- 5-20 crt rrr rrr 23 TVs-5 51 VIIs Salt Flats, 56 I 
zone 7 
Ja Jal loam--------------- cnr n rrr crn rrr re 23 IVs-7 S2 VIIs Limy, zones 6 55 G 
and 7 
Ma Maricopa loamy sand--------------------------- 26 Ille-l 49 | VIle Sandy, zones 6 Go F 
and 7 
Mb Mimbres and Glendale loams-------------------- 27 I-1 46 Vile Bottomland, 53 H 
zones 6 and 7 
Mc Mimbres and Glendale silty clay loam---------- 27 1-2 48 | VIIc Bottomland, 53 H 
zones 6 and 7 
Me Mimbres and Glendale silty clay loams, 
alkali-~-------------- ee ncn cence rrr rrr rene 27 IVs-4 51 | VIIs Salty Bottom- 56 I 


land, zone 7 

Mg Mimbres and Glendale silty clay loams, 
Strongly alka licceessese ome ce Sree eee ae 22 | Beene -- | VIIs Salty Bottom- 56 I 

land, zone ‘7 

Mh Mohave sandy clay loam, 0 to 1 percent 


slopes 28 I-1 46 Vile Loamy, zone 7 56 Cc 
Mk Mohave sandy clay loam, 1 to 3 percent 
slopes 28 Tie-3 48 | VIIc Loamy, zone 7 56 c 
Ng Nickel gravelly loam, 1 to 5 percent slopes-- 29 1Ve-2 50 | VITe Limy, zones 6 55 J 
and 7 
Rh Riverwash---------------------------0 errr re 32 | ----- -- VIIIw | ween n------- -- N 
Sn Sonoita sandy loam 33 Ile-2 48 Vile Sandy, zones 6 57 Cc 
and 7 
Sr Stellar sandy clay loam---------------------- 34 IIs-2 48 VIs Clayey, zone 6 54 L 
St Stellar silty clay loam---------------------- 35 TIs-6 49 VIIs Clayey, zone 7 54 L 
Su Stellar cobbly silty clay loam--- 35) | ----- -- VIIs Clayey, zone 7 54 A 
Th Tres Hermanos gravelly clay loam------------- 36 IIIs-1 49 VIIs Clayey, zone 7 54 B 


Map 
symbol 


GT 


HA 


HN 
JL 
JR 
KC 
LH 


LN 


MD 
MO 


NC 


NT 


PH 


PM 
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Mapping unit 


Graham extremely rocky clay loam, 10 to 45 
percent-Slopes-=ses4-F ress cr rr esse seer ss 
Hap-Yturbide association, 1 to 9 percent 


Jal loam-----------------0--2r- rrr rnc 
Jal-Karro association--------------------7 77> 


Keno cobbly clay loam---------------------777 


Lehmans extremely rocky loam, 10 to 25 


percent slopes-------------er rrr rrr rere 


Lehmans-Nickel association, 1 to 9 percent 


slopes----------- nner ronnie 


Nickel soil--------------e crc rrr 


Mimbres and Glendale silty clay loams-------- 


Mohave sandy clay loam, 0 to 5 percent 


slopes--------------- errr rrr 


Nickel gravelly sandy loam, 3 to 9 percent 


slopes--------------- er nn rrr 


Turney S0il------------------ 9 rrr ttre 
Pima-Hawkeye complex---------------rrr rrr tern 


Pinaleno-Mimbres association--------------~-- 
Pinaleno soil------------------------0-7- 


Mimbres soil-------------------------777-7 
Pintura-Berino complex, eroded-------------~- 


Rough broken land-------------------rrrtrrrre 


Rough broken land and rock land-------------- 
Rough broken land-------------------7--- 


Rock land------------------------ 0-00 


Page 


Capability 
classification 
Range site Wildlife 
Irrigated Dryland and habitat 
unit subclass climatic zone group 
Symbol Page | Symbol Name Page | Symbol 
ene as VIIs Hills, zone 7 55 E 
ooees oe Vile Sandy, zones 6 57 C 
and 7 
eee, ae Vile Deep Sand, 54 B 
zones 6 and 7 
soebe -- VIIs Salt Flats, zone 56 I 
7 
aeoee -- | VIis Limy, zones 6 55 G 
and 7 
ee -- | VIIs Limy, zones 6 55 G 
and 7 
aeene -- | VIIs Clayey, zone 7 54 A 
emis. -- VIIs Hills, zone 6 55 E 
and 7 
o2sse. “- Vile Hills, zone 6 55 E 
and 7 
---+- -- | VIle Limy, zones 6 55 J 
and 7 
Sosae -- VIIc Bottomland, 53 H 
zones 6 and 7 
eiees me Vile Loamy, zone 7 56 Cc 
See -- | VIIe Limy, zones 6 55 J 
and 7 
oeeee -- Vile Limy, zones 6 55 J 
and 7 
oo -- | VIIs Sandy, zones 6 57 J 
and 7 
Suits at VIc Bottomland, 53 Cc 
zones 6 and 7 
Sots “+ VITe Gravelly, SS B 
zone 7 
----- -- | VIIc Loamy, zone 7 56 H 
re Se, -- | VIle Sand Hills, 57 B 
zone 7 
ie -- | VIIIw weer rrr ee ne -- M 
Se erie -- VIIs Hills, zone 6; SS K 
Hills, zone 7 
Siateeis, a VITe River Breaks, 56 J 
zone 7 
wooo -- Vile Hills, zone 6; 55 K 
Hills, zone 7 
ereee -- VIIs Hills, zone 6; 55 K 


Hills, zone 7 


FM 


FY 
GA 


GD 


cee) 


GUIDE TO MAPPING UNITS--Continued 


Capability 
classification 


Mapping unit 


Ubar silt loam----------------+--------0-----+ 
Upton gravelly loam, 1 to 5 percent slopes---- 


Vekol sandy clay loam------------------------- 
Vekol silty clay loam------------------------- 
Verhalen silty clay loam---------------------- 


Verhalen silty clay loam, alkali-------------- 


Whitlock gravelly loam, 5 to 10 percent 


Anamite silty clay loam----------------------- 
Berino loamy sand, hummocky------------------- 
Berino sandy loam-~--------------------------- 
Chiricahua-Comoro association, 5 to 25 
percent slopes-------------------2-2-------- 


Chiricahua soil-- 
Comoro soil------------------------------ 


Cloverdale loam, 0 to 3 percent slopes------- 
Cloverdale stony clay loam, 3 to 15 percent 
SlOPESi2ssr esa re tenses cose Hs Ree SASS ies a 
Cloverdale-Stellar association, 0 to 3 
percent. slopes+---=s----4-ensesccostor sons 
Eba very gravelly loam, 1 to 15 percent 


Eba-Nickel complex, 10 to 60 percent slopes-- 


Eicks loam-- 
Forrest loam 


Forrest gravelly loam------------------------ 


Forrest-Pinaleno association----------------- 
Forrest soil---------- 
Pinaleno soil--------------------------- 


Forrest-Stellar association-- 
Forrest soil---------------------------- 


Stellar soil---------------------------- 


Frye loam----------------------------------- 
Gila sandy loam 


Glendale-Arizo complex----------------------- 


Graham rocky clay loam, 1 to 9 percent 


Irrigated 
unit 


Symbol 


Dryland 
subclass 


Range site 
and 


climatic zone 


Wildlife 
habitat 
group 


VIs 


Vile 


VITe 


VIs 

VIe (zone 6) 
VIIe (zone 7) 
VIe (zone 6) 
VIIe (zone 7) 


Vile 
VIle 


Vie (zone 6) 
VIIe (zone 7) 
VIs (zone 6) 
VIIs (zone 7) 
VIIs 

VIle 


VIIs 


VITe 


Name 


Clayey, zone 7 
Shallow, zones 
6 and 7 
Loamy, zone 7 
Clayey, zone 7 
Bottomland, 
zones 6 and 7 
Salty Bottom- 
land, zone 7 


Sandy, zones 6 
and 7 
Deep Sand, 
6 and 7 


Bottomland, 
zones 6 and 7 
Sandy, zones 6 
and 7 

Sandy, zones 6 
and 7 


Hills, zone 6 
Sandy, zones 6 
and 7 

Clayey, zone 6 


Hills, zone 6 
Clayey, zone 6 


Gravelly, zone 
6; Gravelly, 
zone 7 

Gravelly, 
zone 6 

Loamy, zone 

Loamy, zone 

Loamy, zone 

Loamy, zone 

Loamy, zone 


SAAD 


su 


Loamy, zone 
Gravelly, 
zone 7 


Loamy, zone 
Loamy, zone 
Loamy, zone 
Loamy, zone 
Loamy, zone 
Bottomland, 
zones 6 and 7 
Bottomland, 
zones 6 and 7 


NSNON GD 


Malpais, zone 7 


zones 
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GUIDE TO MAPPING UNITS--Continued 


Map 
symbol Mapping unit 
So Sonoita-Yturbide complex------~-------------- 


Sonoita soil---------------------------- 
Yturbide soil--------------------------- 
Ss Stellar sandy clay loam-----------~----------- 


TE Terino-Turney association-------------------- 
Terino soil----------------------------- 


Turney soil--------------------r rrr rrr re 


TR Tres Hermanos gravelly clay loam------------- 
UC Ubar soils---------~--------- <2 09 -- 7-2-2 --- 
UP Upton gravelly loam, 1 to 9 percent slopes--- 
VK Vekol soils------------- 


VN Verhalen silty clay loam 
VT Verhalen silty clay .loam, alkali------------- 


YA Yana gravelly sandy loam, 1 to 9 percent 


YU Yturbide soils--------------------e-rrc rene 


YY Yturbide loamy sand, heavy subsoil variant--- 


Capability 
classification 
Range site Wildlife 
Irrigated Dryland and Habitat 
unit subclass climatic tone group 
Page | Symbol Page | Symbol Name Page | Symbol 
33 
-- Vile Sandy, zones 6 $7 Cc 
and 7 
<- VIlIe Deep sand, zones 54 B 
6 and 7 
34 VIs (zone 6) Clayey, zone 6 54 L 
VIIs (zone 7)| Clayey, zone 7 s4 
35 
-- Vile Shallow, zones 57 J 
6 and 7 
-- vile Sandy, zones 6 57 J 
and 7 
36 VIIs Clayey, zone 7 54 B 
38 VIIs Clayey, zone 7 54 L 
38 VIIs Shallow, zones Gi J 
6 and 7 
40 VIIs Clayey, zone 7 54 H 
40 VIIs Bottomland, 53 L 
zones 6 and 7 
40 VIIs Salty Bottom- 56 I 
land, zone 7 
42 VIIe Sandy, zones 57 G 
6 and 7 
42 Vile Deep Sand, 54 B 
zones 6 and 7 
Sandy, zones 6 57 Cc 


and 7 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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U.S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE AND FOREST SERVICE 


HIDALGO COUNTY, NEW MEXICO 


SOIL LEGEND 


The first letter, always a capital, is the initial one of the soil name. The second 
letter is a capital if the mapping unit is one of the low intensity survey; it is a 


small letter if the mapping unit is one of the high intensity survey. 


SYMBOL 
High Low 
Intensity Intensity 


Anamite silty clay loam Ma 
Arizo gravelly sandy loam Mb 
Mc 
Berino loamy sand, hummocky Me 
Berino sandy loom 
Me 
Chiricahua-Comoro association, 5 to 25 
percent slopes 
Cloverdale loam, 0 to 3 percent slopes 
Cloverdale stony clay loam, 3 to 15 percent 
slopes 
Cloverdale-Stellar association, 0 to3 
percent slopes 
Comoro fine sandy loam 
Comoro gravelly loam 


Eboa very gravelly loam, 1 to 15 percent 
slopes 

Ebo-Nickel complex, 10 to 60 percent slopes 

Eicks loam 


Forrest loam 

Forrest gravelly loam 
Forrest-Pinaleno association 
Forrest-Stellar association 
Frye sandy loam, hummocky 
Frye loam 


Gila sandy loam 

Gil loam 

Glendale silty clay loam 

Glendale-Arizo complex 

Grabe loam 

Grabe silty clay loam 

Graham rocky clay loam, 1 to 9 percent 
slopes 

Groham extremely rocky clay loam, 0 to 3 
percent slopes 

Graham extremely rocky clay loam, 10 to 45 
percent slopes 


Hap-Yturbide association, | to 9 percent 
slopes 

Hondale silt loam, strongly alkali 

Hondale soils 

Hondale complex 


Jal loam 
Jal-Karro association 


Keno cobbly clay loam 


Lehmans extremely rocky loam, 10 to 25 
percent slopes 

Lehmans-Nickel association, 1 to 9 percent 
slopes 


# The composition of these units is more voriable than that of the others 
in the County but has been controlled well enough to interpret for the 
expected use of the soils. 


Maricopa loamy sand 

Mimbres and Glendale loams 

Mimbres and Glendale silty clay looms 

Mimbres and Glendale silty clay loams, 
alkali 

Mimbres and Glendale silty clay loams, 
strongly alkali 

Mohave sandy clay loam, 0 to | percent 
slopes 

Mohave sandy clay loam, | to 3 percent 
slopes 

Mohave sandy clay loam, 0 to 5 percent 
slopes 


Nickel gravelly sandy loam, 3 to 9 percent 
slopes 

Nickel gravelly loam, | to 5 percent slopes 

Nickel-Turney association, 0 to 5 percent 
slopes 


Pimo-Hawkeye complex 
Pinaleno-Mimbres association 
Pintura-Berino complex, eroded 
Playes 


Riverwash 

Rock land 

Rough broken land 

Rough broken land and Rock land 


Sonoita sandy loam 
Sonoita-Yturbide complex 
Stellar sandy clay loam 
Stellar silty clay loam 

Stellar cobbly silty clay loam 


Terino-Turney association 
Tres Hermonos gravelly clay loam 


Ubor silt loam 

Ubor soils 

Upton gravelly loam, 1 to 5 percent slopes 
Upton gravelly loam, 1 to 9 percent slopes 


Vekol sandy clay loom 

Vekol silty clay loam 

Vekol soils 

Verhalen silty clay loam 
Verhalen silty clay loam, alkali 


Whitlock gravelly loom, 5 to 10 percent slopes 


Yana gravelly sandy loam, | to 9 percent slopes 


Yturbide gravelly loamy sand 
Yturbide soils 
Yturbide loamy sand, heavy subsoil variant 
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Photobase from 1955 and 1964 aerial photography. Positions of 10,000-foot grid ticks are approximate and based on the New Mexico coordinate system, west zone 


This map is one of a set compiled in 1972 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service and Forest Service, and the New Mexico Agricultural Experiment Station 
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HIDALGO 
This map is one of a set compiled in 1972 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service and Forest Service, and the New Mexico Agricultural Experiment Station, 


Photobase from 1955 and 1964 aerial photography. Positions of 10,000-foot grid ticks are approximate and based on the New Mexico coordinate system, west zone. 
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